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Two Leaders In 


Small Tools 


That Cut Down Dnilling and Reaming Costs 


The P. & W. “Highpower” 
Twisted Drill 


(Patented July 14, 1908) 


The strongest and most powerful long-lived drill on the market. Requires 


no special drive. Fits any standard taper socket. Centers perfectly and 





runs absolutely true. Impossible to bend drill sideways or twist shank 
under any drilling conditions. Can be “crowded” in heavy drilling until 


machine stops for lack of power to drive drill. 








The P. & W. Adjustable 


Blade Reamer 


Patented Dec. 22, 1908) 


The strongest and longest-lived reamer on the market. Eccentrically re- 
lieved and can be reset to size when worn without regrinding. Easily and 
quickly taken down to replace broken blades, and readily reset to exact 


micrometer dimensions. Projecting blades for facing holes at bottom. 


A P. & W. Adjustable Blade Reamer Is Exact, Can be Kept 
Exact and Will Last a Lifetime. 


Write for Catalog “Small Tools,” 


Pratt & Whitney ~~wanal 


Hartford, Conn., U. 5 A. 
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Two 60-Inch Bement Geared Slotting Machines in the Machine Shops of the General Electric Co. 


First slotter is machining revolving field armature. Second slotter is machining revolving field. 
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The Machines Which 
Make and Count the 
Cards That Tell All 
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Handling the Census Returns 





for the Whole United States 








On Friday, April 15, 65,000 enumer- 
ators began the work of taking the 
Thirteenth Decennial Census of the 
United States. This work consists in ob- 
taining the answers to a maximum of 32 
questions regarding every man, woman 
and child in the whole country. 


Special Correspondence 
are recorded on a pasteboard card which 
is divided into “fields,” each field con- 
taining certain printed figures, abbrevia- 
tions of words, which 
symbols to correspond with the various 
personal details which have been 
lected and reported by the enumerator. 


etc., serve as 


col- 











written or printed record could be. More- 
over, make it possible to 
tabulate the statistics semi-automatically 
in a second machine at the rate of 4000 
cards per hour. As one hundred of these 
tabulating machines are in operation, it 


these holes 


is possible to compile the statistics cover- 























Fic. 1. 


CARD JusT LEAVIN« 


Heretofore the work of compiling and 
tabulating census statistics has been both 
long and arduous, necessitating the em- 
ployment of thousands of clerks for sev- 
eral years. This year the work is being 
done with special machines which have 
been built by the Sloan & Chace Manu- 
facturing Company, Limited, of Newark, 
N. J., under contract with the Bureau of 
the Census, Department of Commerce 
and Labor. 

The statistics regarding each individual 


Power CENSUS CARD PUNCHING MACHINE WITH 
PUNCHES 
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Fic. 2. 
Fic. 3. THE Pt 
The enumerator’s report is then trans- 


ferred to a card by means of a special 
machine which punches small, round 
holes in the card at the places showing 


the figures and symbols which corres- 
pond with the facts reported by the 
enumerator. 


PUNCHED CaArDsS MAKE Best RECORDS 


This method of recording a fact by 
means of a hole punched in a card 
more legible and permanent than any 


S 


NCHES 


REAR View SHOWING CARDS 
AND CARDS PASSING THROUGH 


ing 3,200,000 people in one working day 


of eight hours And there will be no 
mistakes in this work, if the holes have 


been correctly punched in the cards. 

As it seems inevitable that this method 
of making tabulating records 
be used by all large 
business concerns, a general description 
of these machines should be of interest 
to all readers of the AMERICAN Ma- 
CHINIST. 


and will 


soon extensively 


The card-punching machine is built on 
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the order of a typewriter, and has a 
keyboard with 240 keys (machines with 
a greater number of keys can be built 
for commercial use, if necessary). Each 
key, when depressed, puts in operation a 
punch which punches out the symbol cor- 
responding with the fact reported by the 
enumerator. The keys are inscribed with 
characters similar to those appearing on 
the printed card, and the “fields,” or 
groups of facts, are shown by keys of 
different colors. 


PUNCHES ALL HOLES AT ONCE 


The machine shown in Fig. 1 in its 
operation differs from a typewriter in 
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the ends of the punches which have been 
set up by the operator when depressing 
the necessary keys. These punches then 
pass through the card into the die, mak- 
ing clean, round holes in the card, and 
all of these holes are made simultaneous- 
ly. The card is then immediately with- 
drawn and dropped into either the Male 
or Female compartment of a receiving 
magazine. In this way the preliminary 
sorting by sex is accomplished. Fig. 1 
shows a female card in the lower track 
while Fig. 3 shows a male card. This sort- 
ing is controlled by the fingers shown 
over the card in Fig. 1, these being 
thrown in either position by the rods 
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ened to the upper end of one of the punch 
bars shown in Fig. 3 and each bar has a 
special “set” or offset to bring it to just 
the right position. When a key is pressed, 
the bar is held down to the punching po- 
sition and acts as a stop for the punch 
itself which is directly below the bar. In 
this way only the punches beneath the 
bars which are pressed down are opera- 
tive in punching the card. 


PUNCHES 400 CARDS AN HOUR 


A punching machine was used in con- 
nection with the census of 1900, but it 
punched a hole each time the operator 
copied a fact. If an error was made, the 
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Fic. 5. Covers REMOVED TO SHOW 


a most important respect. As is well 
known, in operating the typewriter, each 
time a key is depressed a character is 
printed and, if a mistake is made, the 
character must be crossed out or cor- 
rected, involving loss of time and dis- 
figuration of copy. The punching ma- 
chine obviates this, as the operator, in- 
stead of punching one hole at a time, can 
depress into position for subsequent 
punching as many keys as are necessary 
to record the required facts. 

Each key is independent of all the 
others and can be released at will. Be- 
fore pressing the bar which throws the 
clutch connecting the motor with the 
punching mechanism, the operator can 
look over the depressed keys, comparing 
them with the enumerator’s report, and 
if a key has been erroneously depressed, 
it can be released and the error rectified. 
This work of correction is assisted by 
having, as stated above, different colors. 
for the keys in each field, or division of 
the card. 

The card is placed on a die plate which 
has holes corresponding to the printed 
locations on the card, and the depression 
of the bar brings the die and card against 


DETAILS Fic. 6. 
seen at the side in Fig. 2 which connect 
to the male and female keys on the board 
above. 

At the same time the card is ejected, 
a new card is fed from a hopper and is in 
position for punching. Simultaneously 
with this operation, the schedule sheet 
containing the enumerator’s report on one 
hundred persons, which is held in a 
holder, has been advanced so as to bring 
another line within the vision of the 
operator, after which the operation of 
punching is again proceeded with. 


THE PUNCHING MACHINI 


One of the sheets sent in by the census 
enumerators is put into the punching 
machine at the top until the top line ap- 
pears between the metal plates. The oper- 
ator then reads the statistics, presses the 
correct keys, and after comparing them, 
presses the bar in front which throws in 
the motor and all holes are punched at 
one operation. 

The motor drives the rear shaft shown 
in Fig. 2 by a worm gear and the cams 
shown at the side, force the die, carry- 
ing the card, up against the punches. 

There are 240 keys, each being fast- 


MECHANISM AT THE BACK 


card had to be taken out and thrown 
away. As the operator’s efficiency (so 
called) was based largely upon the num- 
ber of cards punched in a day, the old 
method tempted the clerk to let the error 
stand. With the old-style machine, an 
operator could average about 135 cards 
per hour, as compared with an expected 
average of about 400 per hour from the 
new machine. 

Simultaneously with the punching on 
each card of the individual data from the 
schedule, what is known as a gang- 
punch is also operated. This is a series 
of punches which engage the four left- 
hand columns on the card. By suitable 
combinations of these punches, which are 
readily adjustable, the gang-punch can bh 
made to give a different combinatica of 
holes for each enumeration district. T! 
gang-punch enables immediate identifica 
tion to be made on the tabulating ma 
chines of any card which may have beer 
misplaced, or is not in its proper posi- 
tion, or district. While the operator is 
punching a card, the machine also, by 
means of the gang-punch, is automati- 
cally applying a mark, or designation, t 
the card, which shows that it is one o 


pli 
wa 
the 
lay 
ers 
cat 


out 
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the total number representing all of the 
population in a particular area, 
whether city, county or State. 


census 


THE TABULATING MACHINE 


After the cards have been punched, 
they are ready for verification. This pro- 
cess is accomplished in the tabulating 


machine shown in Fig. 4, and all cards 
which will be used subsequently for com- 
piling the statistics of the census will be 
submitted to this verification, which con- 
sists, primarily, in the elimination of all 
inconsistent cards. 


CATCHING INCONSISTENCIES 


For example, the machine is so con- 
nected that all cards which are recorded 
“WF” (wife) in the relationship field 
must be punched “M” (married) in the 
condition field. All persons 
punched “N” (native) must be punched 
“EN” (English) in the language field. 
Also, all cards indicating that a male 
person has a gainful occupation usually 
followed by females, or punched as being 
for females with occupations usually fol- 
lowed by males, will be rejected. These 
rejections are accomplished by so wiring 
the tabulating machine, using relays to 
control the different circuits, that, if a 
card which should be rejected is inserted 
in the machine, the indicating bell does 
cards, or those 
(appar- 
ent or real) will operate this indicating 
bell; the operator places these cards in a 
box adapted to them. Those 
which have been rejected by the machine 
are set aside and are immediately com- 
pared with the schedule report, to ascer- 
ain whether they are in accordance with 
he facts reported, or whether the errors 


conjugal 


not ring. All “good” 


which contain no inconsistencies 


receive 


ere the result of carelessness on the part 
of the punching-machine operator. In 
many cases, it is found that the facts are 
not correctly stated in the schedule report, 
and in such instances the supervisor of 
from which the schedule was 
received is called upon 
rected statement. 

At the same time the cards are being 
passed through the tabulating 
for verification, a count is being made of 
the total number of cards in dis- 
trict. which count is afterward used as 
a check on the subsequent tabulations. 

After the cards are properly verified 
they are ready to be sorted into 
groups, or classes, as may be necessary to 


the district 


to give a_ cor- 


machine 


each 


such 


give the statistical data desired. 


RECORDING THE STATISTICS 


The tabulation of the cards is accom- 
plished on the same type of machine as 
was used for verification, but, instead of 
the connections being made through re- 
lavs only, they are made direct to count- 
The machine is inclosed in a heavy 
cabinet, from the front of which extends 
a movable arm or lever, attached to the 
outer extremity of which is a “pin box” 


ers. 
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containing a small spring-actuated pin 
for each possible hole in the cards. 
The operator feeds the cards by hand, 
one at a time, upon a plate directly under 
the pin box, shown at A, Fig. 5. This 
plate has holes that come under those in 
the card. Beneath hole is a mer- 
cury cup. After placing a card in the 
receiver, the operator touches a button 
which connects the lever with the driv- 
ing mechanism. This automatically 
brings the pin box down upon the card. 
The electrically charged pins pass through 
the holes into the mercury cups, contact 


each 


Sil 


statistical the personal ele- 


ment is lost and a card is known only by 


processes, 


its own number. 
THE DESIGNERS OF THE MACHINES 
The tabulating machine is the result 


of the combined efforts of several ex- 
perts employed in the Census Bureau 
The punching machine is the invention 
of James Powers, a mechanical expert in 
Bureau, and the model 
punching machine built under Gov- 
direction. But Mr. 


United States 


of the 


the employ 
was 
ernmenta! Powers 
been 
patent, and is preparing to place the ma- 


has allowed letters 


is established, and the current causes 
one or more dials, or counters, to reg- chine on the commercial market. 
ister. In other words, each pin and its Mr. Powers is also the inventor of a 

















Fic. 4. FRONT VIEW 


mercury cup form terminals of a current 


passing through an electromagnet con- 
trolling a counter for each item of data 
required. The pins which reach the un- 
punched surface of the card are pushed 
back 


possible. 


into the box so that no contact is 


The tabulating process is completed by 
an automatic recording and printing sys- 
tem, somewhat on the stock ticker plan, 
This is shown 
the 


counters 


connected with each dial. 


which is the rear of ma- 
chine and tap 


in place (There are spaces for 60 count- 


in Fig. 6, 


has one and five 


ers, and all of them can be used, if nec- 


essary). When the operator wishes to 
make a reading, or to ascertain a total, 


1 


or series of totals, an ctric button is 


touched and the details are automaticall: 


printed on ribbons of paper, after which 
the counters zero. 

When the transfer of 
the cards has been completed, 
The clerks handling 

from anything on 
of the in- 
stand, so 


return to 
information to 
the sched- 
ules are filed awa: 

the tell 
them, the names or addresses 
for 
the 


cards cannot 


cards 


and 


whom the 
tabulation 


dividuals 


that, in subsequent 


OF TABULATING 


MACHINI 
tabulating and sorting machine which is 
automatic and purely mechanical 


from the 


wholly 
in operation. It 
machine in that it hasa computing mechan- 
work It 
requirements of the 


differs Census 


commercial should be 


ism for 
understood that the 


Census Bureau are met with their pres- 
ent machine, which tabulates units only. 

The Government’s contract with the 
Sloan & Chace Manufacturing Company 


provided for 300 punching machines and 


100 tabulatine machines 








wor' 1, Savs 
Tim.” 


bore of 


The eneine in the 
the Sibley 
The 


0.03 


smallest 
Journal, is named “Tiny 
cylinder is of steel, with a 
stroke of 1/32 


minute, de- 


inch and a inch It 


makes 6000 revolutions per 


veloping 1/489,000 of one horsepower 


At “full load” at this speed, 
parts, but it pro- 


the eye can 
motion of the 
like 


parts 


detect no 
duces a hum 


Seventeen 


that of a mosquito. 


complete the 


the “net weisht” of which is four grains. 
One hundred such engines would weigh 
one ounce The bed plate is of gold, 


with inserted, hardened and ground. self- 
oiling bearings. 
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Feed Mechanism for 
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Drilling Machine 
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By Herman R. Isler 








In this feed mechanism the following 
features are embodied in the design; first, 
the feed box is made as a unit and may 
be manufactured in a special department 
equipped for this purpose; second, all 
feed changes are made by one knob which 
is conveniently located to the Operator 
and the feed index is very simple and di- 
rect reading, no “slow-fast-in-out-right- 
left” to puzzle the operator; third, the 
feed box is neat in appearance, cheap to 
make and easy to assemble. 











hardened steel washers J J and spacing 
collar K. The inner edges of the washers 
J J and collar K are chamfered on both 
sides to facilitate the passing of sliding 
keys LL which also have beveled edges. 

These sliding keys are forced out into 
the keyseats of the gears by springs and 
beveled plungers in both ends of shaft D. 
They are so spaced that one of them is 
withdrawn by one of the washers J or 
collar K while the other one engages a 
change gear. It will be noticed that this 
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FEED MECHANISM FOR DRILL PREssS 


Fig. 1 shows a front elevation of the 
drill-press head and feed mechanism, 
Fig. 2, a horizontal section on line AA 
and Fig. 3 a vertical section through the 
feed box at BB. 

The feed box is located on the side of 
the head; it is made in two parts for 
convenience in assembling, a lower part 
C, and an upper one D, fastened to- 
gether by 4 screws. Box C forms bear- 
ings for the two horizontal feed shafts 
D and E and also for the lower end of 
the vertical feed rod F; it is closed on 
all sides except at the top and may be 
used as an oil reservoir. The feed drive 
is taken from the spindle and transmitted 
either by belt or gearing to the feed rod 
F, then through bevel gears G and H 
to feed shaft D on which are loosely 


mounted two sets of change gears //, 


each of these change gears is provided 


with 3 keyways. Between the gears are 


type of sliding key does not weaken the 
shaft as much as the usual construction 
where a long key is pivoted on one end 
and a spring placed under the other end 
to push the key out. With this double 
sliding key arrangement shaft D has to 
slide only about one-half of the distance 
otherwise required by a single key. Hav- 
ing the change gears arranged in two 
series and placed as shown in Fig. 3 
makes a neat symmetrical arrangement. 
Gears /] mesh with corresponding gears 
MM which are keyed to shaft E. Be- 
tween the two cones of gears MM is 
worm N, this drives worm wheel O on 
shaft P and pinion Q thereon engages 
with rack R on spindle quill S. 

The changing of the feed is accom- 
plished by turning knob 7; on the inner 
end of the shaft on which the knob is 
fastened is a pinion, this meshes with 
the circular rack teeth on shaft D. Knob 


T also forms a dial on which the feed 
in thousandths of an inch per revolution of 
spindle is stamped. The following feeds 
are obtained with the gearing shown: 
0.006 0.009 0.013— 0.018 0.025 
and 0.036 inch. There is a stop pin U 
in knob T which strikes against a pro- 
jection on the head to prevent the knob 
from being turned around too far. 

In this design the well known gravity 
feed trip is used and therefore box C 
provided with a vertical dovetailed slide 
fitting over a mating dovetailed seat on 
the side of*the head. Hand lever V, 
pivoting on pin W, is connected to the 
upper part D of the feed box. The feed 
is engaged by pressing down on lever V; 
this raises the feed box and brings worm 
N into mesh with worm wheel O. Trigger 
X catches lever V and prevents the feed 
box from dropping. Stop collar Y on 
spindle quill S automatically releases 
trigger X when the depth, for which the 
feed was set, is reached and allows box 
C to drop and to disconnect worm N 
with-worm wheel O. The spindle is re- 
turned to its normal position by turning 
lever Z on quick return shaft F. Shaft E 
is provided with a dial graduated to read 
in thousandths of an inch; this will be ap- 
preciated by the operator when counter- 
boring to an exact depth has to be done. 
When knob 7 is turned until any short 
line on the dial coincides with the zero 
line the power feed is disconnected and 
the operator enabled to use the hand 
feed. 








Summer Courses for Engin- 
eers and Artisans at the 


University of Wisconsin 








The tenth annual session of the Sum- 
mer Schools for Engineers and Artisans 
of the University of Wisconsin opens 
June 27, continuing for six weeks. 

Advanced courses are offered in direct 
and alternating currents, hydraulics, ma- 
chine design, descriptive geometry, ap- 
plied mechanics, shopwork, steam and 
gas engineering and surveying. Element- 
ary courses for artisans, and those not 
having preparation for the advanced 
work, are offered in applied electricity, 
engines and boilers, fuels and lubricants, 
mechanical drawing, machine 
materials of construction, shopwork and 
surveying. 

The teaching staff is taken from the 
regular instructional force, and all labor- 
atory equipment of the engineering col 
lege is available for students. For bul- 
letin or further information, address F. 
E. Turneaure, Dean, College of Engi- 
neering, Madison, Wisconsin. 
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Annealing High Speed Steel in One Hour 
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By GC. U. Scott 








It is very seldom that I propose radical 
changes, and in making these proposals 
I want the readers to bear with me until 
they have made a fair test of the methods 
that greatly reduce the time of annealing 
all classes of work. The first change that 
I want to take up and advocate, as a per- 
manent and general method, is the an- 
nealing of high-speed steel. It can be 
accomplished in one hour’s time. In fact, 
on small pieces, say 1 inch in diameter, 
the time will not exceed 40 minutes for 
annealing. 

Some three years ago, in a letter to the 
AMERICAN MACHINIST, I stated that I was 
able to anneal high-speed steel in 30 
minutes. I have tried this method for the 
last three years, and now use it exclu- 
sively, and am ready to recommend it to 
others. 

The annealing process in vogue in 
most shops consists in packing the steel 
in a cast-iron box, or pipe, in iron shav- 
ings, or some other material with a high 
melting point; then heating the whole to 
the required temperature, which is about 
1300 degrees Fahrenheit, and keeping it 
at this point until thoroughly and evenly 
heated throughout. This means from 4 
to 5 hours for heating up to the desired 
temperature and allowing the material 
to cool for about 14 hours, or 18 hours 
in all. There are very few able to heat 
steel packed in a box and know precisely 
what temperature the piece is at that 
is being annealed. Thus it will be seen 
that pack annealing, unless properly exe- 
cuted, will be a poor job, from the fact 
that the operator is not able to see the 
heat that is produced on the pieces or 
work that is being annealed. 


SIMPLICITY OF PROCESS 


My process is very simple, and the 
heat can always be observed. First, we 
heat the steel slowly until it reaches 1292 
degrees, a somber red, then shut off the 
fire and allow the heat to drop back to 
a red visible in the dark, or until cool, 
if so desired. In fact, this operation is 
precisely the same as if we were water 
annealing ordinary carbon steel, it being 
immaterial whether the piece is heated 
to a little more than 1292 degrees or al- 
lowed to cool entirely before the second 
heating. After the piece has cooled to 
the desired heat, then place it in the fur- 
nace and heat to about 1292 degrees and 
hold it at this heat for 30 minutes. Then 
remove it from the fire and allow it to 
cool in the air. 

While the piece will become soft if 
cooied in the furnace, I much prefer re- 
moving it and thus prevent prolonging 
the heat longer than is necessary. I have 
tried this method on all classes of work. 
such work as steel in the unannealed 
State as it came from the mill, and on all 


kinds of tools, reamers, taps, milling cut- 
ters, etc. I not only find that it produces 
a greater degree of softness than when 
annealed by being packed, but that it is 
also the most convenient and reliable way 
of annealing. 


DETAILS 


In order that the method may be fully 
understood, let us say we have a milling 
cutter 4 inches in diameter, with a 5-inch 
face. We would take this milling cutter, 
place it in a furnace that was running at 
a low heat, not more than 752 degrees, as 
heat must be applied very slowly to a 
cutter of this size of high-speed 
when hard We would then raise 
temperature to 1292 degrees, or there- 
about, and then take it from the furnace 
and allow it to cool in the air. As soon 
as the piece had become black, we would 
return it to the furnace and again heat 
up to 1292 degrees and hold it at this 
temperature for 30 minutes. We would 
then take the cutter from the fire and 
allow it to cool in the air. As soon as it 
becomes cool, it will be found thoroughly 
annealed, in fact, much more thorough- 


steel 


the 


ly than with any other method that I 
have ever tried. 
While I have warned others: not to 


place hardened high-speed steel in a hot 
furnace, yet I have taken milling cutters, 
form tools, etc., and after heating them 
on a hot iron until they were blue, have 
plunged them in a lead bath at a tempera- 
ture of 1300 degrees, and had no bad re- 
sults from cracking or checking. We 
have everything that could be desired for 


the proper annealing of any grade of 
steel, yet high-speed steel annealed in 


the regular way is found to be harder 
than the 30-minute process, as we Call it, 
when tested by the Brinnell method. We 
have annealed every tool or piece of 
high-speed steel in this way during the 
last three years, and have our first tool 
to have any complaint from, either from 
breakage or from being hard due to its 
treatment. 


CooLING IN LEAD BATH 


The other change that I am ready to 
recommend is the cooling of high-speed 
steel in a lead bath which is at a heat 
of 1000 degrees or more. My first ex- 
perience in using this method was in 1903 
while in the employ of the Crane Com- 
pany, of Chicago. I made a great many 
tests, using a variety of baths for cooling, 
and found lead to be superior to all the 
baths tried. 

During the last six years I have been 
hardening for cutting hard and 
tough materia! and as a great many rep- 


tools 


resentatives of steel makers suggest a 
more drastic bath than fish oil for the 
cooling of high-speed steel, I followed 


this line when requested to. I began a 
series of experiments in hardening tools 
in a lead bath and after trying this meth- 
od for several years, have no hesitancy 
in saying that a piece of high-speed steel 
heated to the proper heat for quenching 
and quenched in a lead bath at 1000 de- 
temperature or will be 
any other of cooling. 


more, Su- 


method 


grees 
perior to 


OBJECTIONS OVERCOMI 


this method 
lead would 
has 


objection to 
has been the fact that 
stick to This objection 
been overcome by covering the lead cool- 
ing bath with one-half inch of potassium 
cyanide 
the cyanide, into the lead, sufficient cyan- 
ide adheres to the cutter to form a 
ing which prevents lead from adhering to 
the tool or cutter. We often hear of 
high-speed cooled in 
and the 
results. 


One serious 
from 


the steel. 


While passing the tool through 


coat- 


steel being 
paraffin, 
entirely satisfactory 
sider the following facts, we can see that 
we do get all that the 
steel when using drastic baths for cool- 
ing. Ordinary high-speed steels begin to 
harden at about 1832 degrees heat, and 
continue to become harder until 2012 de- 


water, 
giving 
If we con- 


kerosene tools 


not there is in 


grees, a dull orange, is reached After 
this heat is reached and up to 2372 de- 
grees the steel becomes softer when 


quenched than if quenched between 1800 
and 2200 degrees. 

In order to make this plain, let us say 
we hardened a tool at 1832 degrees, one 
at 2012 degrees, another at 2200 degrees, 
and another at 2372 degrees. The tools 
hardened at 1832 and 2012 degrees would 
be harder than the hardened at 
2200 and 2372 degrees, provided a dras- 
used. This can be 
Say we have 


tools 


tic cooling bath is 
observed in using the tools. 
a reamer or tap; these tools, if they have 
not been heated to the high heat al! 
will break readily in the part of 
the tool which has had the lewer heat in 
the hardening. 


over, 


more 


DRASTIC COOLING 
The one reason why so many have 
succeeded when using a more drastic 


cooling bath than fish oil, is from the fact 
that they have had the tool at its 
best hardening heat, thereby they have 
gotten the hard enough to do the 
work from drastic cooling, whereas, if 
the same tool heated to 2372 de- 
grees and cooled at a high heat, it would 
be a softer and contain red 
hardness and do better work than if hard- 
ened at the heat. In the drastic 
bath, one tool become hard because 
it was cooled suddenly down to 400 de- 
the other has become hard because 
cooled suddenly down to 1009 

To have taken both tools from 


not 
tool 
was 
tool 


more 


lower 
has 


grees, 
it was 
degrees. 








the bath at 1000 degrees heat would 
mean that the tool with the low heat 
would be worthless, while the high-heated 
tool would be the best that can be pro- 
duced. 

A great many are inclined to think that 
sufficient heat can be gotten on high- 
speed steel in the forge fire. I am wil- 
ling to admit this, and at the same time 
say that very few tools heated in a forge 
fire are at their highest point of efficiency 
for this reason: If we heat high-speed 
steel to its proper hardening heat and 
then reharden this tool as is customary 
with lathe tools, etc., we utterly destroy 
the grain of the steel, giving it a coarse 
grain instead of having the silky appear- 
ance which is justly due this steel when 
properly heated and quenched. If the 
lathe tool had the extreme heat at the 
first hardening, it would have a poor 
yvrain at the second hardening. 

I want to say, also, that when high- 
speed steel is quenched in a drastic bath, 
such as water, kerosene or paraffin oil, 
it simply possesses red hardness, but is 
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void of al! strength and has a grain that 
is but little better than overheated carbon 
steel. However, this does not hold true 
with all high-speed steels (in relation to 
the grain) if quenched in water. Some 
will have a flaky eppearance like gal- 
vanized iron, but it all shows the effect of 
such drastic cooling, and its qualities as 
far as the tool is concerned, are greatly 
impaired. 

The above would mean that to rehard- 
en a tool after it has reached the high and 
proper hardening heat, it would destroy 
it. This can be entirely overcome by an- 
nealing previous to the second hardening 
and again after the piece is hardened the 
second time without annealing. It will 
then do considerable work, but its ef- 
ficiency will in no wise equal a tool hav- 
ing but one proper heat. 

SELECTING FURNACE 

Great care should be used in selecting 
a furnace for the hardening of high- 
speed stee! as the heat desired for high- 
speed steel is a heat with as little oxygen 
as is possible, in fact, the combustion 
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should be perfect. The combustion should 
be so perfect, that if a highly polished 
piece were placed in the furnace it would 
continue to shine and glisten until it 
was taken from the fire. The only time 
the tool should be permitted to scale is as 
it is passed from the furnace to the cool- 
ing bath. 

If the cooling bath is lead at a heat of 
1000 degrees, and the tool is submerged 
until it has reached the temperature of 
the lead, it should at once be removed 
and allowed to cool in the air, or it can be 
placed in oil to finish cooling. The cool- 
ing bath should not be allowed to reach 
a temperature higher than 1250 degrees, 
neither showld there be any heat applied 
while the tool is cooling. It is not abso- 
lutely necessary to have the bath at 1000 
degrees, but for the best results I would 
say the best temperature for the lead 
cooling bath is between: 1000 and 1200 
degrees. There is at the present time 
two new high-speed steels on the market 
that the above method has not been tried 
out on. 








A Double 


Spindle Tooth Pointing Machine 








The halftone shows the new Lipe 
double-spindle tooth-pointing machine 
for pointing the teeth of automobile 
transmission gears. The main drive of 


the machine is from the pulley A, which 
gears to a shaft B, which carries a cam. 


The cam imparts reciprocating motion to 
two vertical slotted links C, one for each 
of the cutter spindles. 

The cutter spindles are driven by the 
pulleys D. The spindles run in quills E, 
which have teeth formed on their upper 
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A DOUBLE-SPINDLE TOOTH PRINTING MACHINE 


parts. The levers F are hung on the 
shafts G, which have pinions formed on 
them which mesh with the teeth formed 
on the quills. If the levers F are thrown 
back, a lug H on each of them engages 
with the slot in the vertical reciprocat- 
ing levers C. 

Mounted on the same shaft B, as the 
cams before referred to is an intermittent 
spur gear which meshes with a pinion 
on the shaft J, which goes from side to 
side of the machine. The driving portion 
of the intermittent gear is so timed that 
it acts at the time when the spindles are 
withdrawn from the work and the pinion 
of the intermittent gear making a full 
turn and carrying with it the slotted 
crank disk J, the gear to be pointed, 
which its mounted on the spindle carry- 
ing the index plate K, is indexed. 

The indexing mechanism is a_ very 
neat affair. On the lever L, which car- 
ries the indexing pawl M, there is a cam- 
like lug not shown, which strikes and 
lifts the locking pin N out of engage- 
ment with the index plate before the paw! 
engages with the tooth in the index plate 
to move it to the next division. The 
cutters O are practically hollow mills 
but are conical inside instead of paral- 
lel. They round the outer halves of two 
adjacent teeth. 

The production of the machine is enor- 
mous. One man has pointed 36 33-tooth 
gears both sides, and 108 18-tooth gears 
one side, in 1 hours. I saw a 33-tooth 
gear pointed on both sides, including 
time for shifts, in two minutes. This 
machine was built by the Brown Lipe 
Gear Company, Syracuse, N. Y., for their 


own use. 
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Williamson Free School of Mechanical Trades 
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By Entropy 








The Williamson Free School of Me- 
chanical Trades held its seventeenth an- 
nual commencement on March 26, gradu- 
ating 51 boys out of 70 who entered the 
class three years ago. These boys were 
divided among five trades: 14 carpen- 
ters, 12 brick layers, 11 machinists, 10 
patternmakers and 4 stationary engineers. 

Here is a school with 20 years of ex- 
perience back of it, actually making work- 


men. It has turned out 777 boys trained 
in these five trades. In the last five 
classes sent out, 92 per cent. are still 
practising their trades, 2 per cent. are 


in college and the rest are in commercial 
pursuits for which their training 
not intended to fit them. The average pay 
of these graduates is: Bricklayers, 
$4.64; carpenters, 53.84; stationary engi- 
neers, $3.60; machinists, 53.28; pattern- 
makers, $3.10. With all this success they 
have simply worked along, evolving a 
method and working out their own prob- 
lem and yet have kept so very still that 
few of us who have been putting our 
energies into this work for the past few 


was 


years have realized that here is a real 
school, turning out real work, making 


real men. 

To be sure Williamson has its own ad- 
vantages, not shared or likely to be 
shared by most other schools of similar 
intent. It had, what to most 
would have been a misfortune, an endow- 
ment of $2,500,000. It has a board of 
trustees forming corporation, 
which was and is composed of business 
men who have dug their fortunes out of 
the solid. It a site in the country, 
230 acres of land. It has its boys on the 
land all the time; that boards the 
boys. It has its pick for each entering 
class of 70 to 80 from 400 boys. It has 
its internal organization of men who are 
enthusiasts in educational matters; who 
are practical men and yet who have no 
lack of appreciation of the possibilities 
for mischief of the normal boy. 

The training of these boys is largely 
in the shops. It is said to be purely ex- 
ercise work and it is said that it is not 
sold. As a matter of observation I should 
say that they have sold three-fourths of 
their boys’ work to a most excellent cus- 
tomer, themselves. I see little difference 
between building corn shellers and selling 
them on the market and using the pro- 
ceeds to buy engine lathes, and building 
engine lathes for oneself. The com- 
mercial difference is that if you do not 
need engine lathes it is foolish to build 
them for yourself and if you do need 
them it seems too bad to get them by 
giving two outsiders a profit, one on the 
corn sheller and the other on the lathe. 
When they told me that they did not sell 
a cent’s worth of product and in the same 
breath told me of a building on which 


schools 


a close 


has 


is, it 


having the boys 


internally, 


they saved 515,000 by 
build it I could but 
of course, at the incorsistency. 


smile, 


THE MACHINE SHOP 


In the machine shop, which is the de- 
partment in which we are 
diately interested, but which appeared to 
me to be the least strong of any, boys are 
put to work on purely hand work, most of 
it what we would all agree on as being 
exercise work in that it must likely be 
thrown away. This, however, lasts but a 
short time. As fast as possible boys are 
called from the bench on to machine tools, 
it being the aim of the shop foreman or 
instructor to keep the tools in operation 
at all times. The machine work done is 
largely in the nature of repair parts or 
rather parts for replacements on the va- 
rious machines about the place. 

When we realize what a large plant 
this is and how varied the equipment it 
will be seen that a machine shop with an 
average of 30 to 40 boys is only adequate 
as a repair shop for the other branches 
of the work, and when we consider that 
instead of repairing a worm or broken 
part they replace it, it will be seen that 
they need little work to be sold to out- 
siders to keep them busy. Their total cost 
for materials per boy per year is 
about $23. What the real returns are ir 
the saving in cost of maintenance I could 
not find out but it very likely is at 
as much as $23. 

Everything is nevertheless done as an 
exercise. That is another way of 
ing that instead of giving a boy 
volving half a dozen different operations, 
he is given half a dozen different jobs on 
one piece. If the boy understands 
the different jobs follow other in 
certain sequences one way ought to be as 
good as the other. 

The latter part of 
work in making punches and dies that is 
more than creditable and i 
the hand work done in the early part of 
the course. 
cutting of dies for small key blanks and 
similar work which 
tainable only by hand work 


most imme- 


only 


least 


Say- 


a job in- 


why 


each 


the course shows 


which justifies 


This die work consists in the 
involves outlines ob- 


The pattern shop is run on very similar 
lines to the machine shop. The work done 
is the making of patterns for breakable 
parts of machinery and apparatus used 
in the other departments of the school. 
The boys do and 
work. 


very careful expert 


THE BUILDING TRADES 


and 


shows its 


But it is in the work 
bricklaying that the 
greatest strength, and it is just there that 
the most commercial work is done. They 
have built a shop something like 60 by 
120 feet, four stories high, a double cot- 


carpentry 


school 


> 


tage accommodating 30 or 40 people, a 
barn, a pump house and so on. In fact. 
for many years they have done all their 
building work themselves. 
been simply 


The cost has 
material plus 
architects’ fees and the cost of such work 
on the building as trades 
other than school. 


the cost of 
under 
taught in the 
The boys in the first year do not work on 
permanent structures. They work in the 
basement of the shop on plain 4-, 8- and 
12-inch walls with returns and partition 
walls, plain arches and simple corbels. 
The work is torn down and rebuilt as of- 
ten as that the boy may 
have abundant practice. During the sec- 
ond and third years the boys proceed to 
actual 


comes 


those 


necessary so 


construction where poor work is 
torn out and done over again at once and 
where the boys realize that it is to stand 
for years a monument to this ability. The 
result is remarkable. 
THE ‘MEN 

Now what kind of men are making the 
thing go- 


IN CHARGI 


This is the most natural ques- 
tion, for we all 


realize that any number 
of millions in the wrong hands would 
simply mean a large noise when the 


school collapsed. Land, buildings, equip- 
ment mean nothing without the men to 
push things along. The answer is, these 
men are all practical men with long shop 
experience but not 
professional educators. When Williamson 


wants 


They are teachers, 
a professional teacher she hires a 
woman who is a college or normal school 
graduate. When 
hires one from 


she wants a man 


Do not for a 


she 
the shops. 
moment suspect from this that every shop 
man makes a successful teacher, for those 
who can are few and far between. They 
are there and it is Williamson’s task to 
find them and gather them in. To succeed 
their teachers have to be good workmen. 
to get along well with boys, which means 


patience and perseverance, and on ac- 
count of the exercise method of instruc 
tion they must be able to analyze their 
work and arrange it systematically, not 
that this !ast is undesirable in any shop 
or any school, but that it is peculiarly 
necessary at Williamson. 
THE Boys 
The boys! Yes, the boys have every- 
thing to do with the success of this or 
any other school. ‘hey are a_ healthy 


looking lot, full of life and fun but ap- 
preciating that their working time is for 
They are a picked lot to be sure, 
but they are also apparently steady and 
faithful of their own accord. They have 
tu pick their trade before they enter and 
yet they but a small part of their 
number during the course; 70 to 75 per 
cent. of the boys who enter, stay and 
graduate against 50 per cent. as is cus- 
tomary in higher institutions of learning. 


work. 


lose 
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The only fault that I could find with 
Williamson is that they have so steadily 
refused to blow their own horn. To be 
sure they have had more applications 
for admission than they know what to do 
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with, but it seems as if they have failed 
of doing a vast deal of good to the world 
at large that might have benefited from 
their experience. With their great en- 
dowment their problem is not the gen- 
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eral problem that confronts the mechani- 
cal people of the world, but their methods 
have much that is worthy of vast!ty more 
study than has been given them by people 
in general. 








Teaching Practical Trigonometry 


in the Lathe 








We feel perfectly justified in saying 
that much of the success of the Cincinnati 
Continuation School, which is attracting 
so much attention at present, is due to 
the instructor, J. Howard Renshaw, and 
his assistant, George Wooley. As an evi- 
dence of this, the illustration in Fig. 1 is 
given to show how mathematics, which 
are usually considered difficult and be- 


length Z W is 4 inches, the angle Z W X 


is 130 degrees. The problem is to deter- 


mine the length of the line X W. Extend 
the line X W horizontally, to Y and erect 
a perpendicular Y Z. Now as the angle 
Z W X is 130 degrees and the line X W Y 
is a straight line, we have that the angle 
ZWYY is 180 degrees minus 130 degrees, 
or 50 degrees. 
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yond the shop man, are taught in a 
thoroughly practical way, by showing 
how they are applied in every-day use. 

The student shown is not an appren- 
tice, but a young man out of his time, 
who insisted on going to the school, and 
was ready to throw up his job, if neces- 
sary, to do so. 

He is proving to himself that trigonom- 
etry has a practical place in machine- 
tool work, by locating three holes in 
a fixture, at the exact points desired, 
when the dimensions given are as shown. 
A set of Starrett’s “buttons” are being 
used and he is measuring the distance 
to see that they are located correctly as 
shown by his figures. 

The diagram illustrated in Fig. 1 is 
‘also shown in Fig. 2 where the buttons 
are supposed to be at the points W, X 
and Z. The léngth X Z is 6'¢ inches, the 


UsING MICROMETER AND BUTTONS TO LOCATE HOLES CORRECTLY 


In order te get the length X W, we have 
first to find the length X Y and to sub- 
tract from this, the length W Y, which 
must also first be found. The length W Y 
is equal to Z W cosine 50 degrees, which, 
from the diagram and from the table of 
trignometric functions, is; 4 0.64279 
2.57116 inches. 








Fic. 2. THE DIAGRAM WITH FIGURES 


From the same _ reasoning distance 
, 2 4 sine 50 degrees, which equals 
4 « 0.76604 3.06416 inches. 

The distance X Y, by the principles of 
the right-angle triangle, will be the 
square root*of (X Z) (YZ)*. This is 
3.06416 37.515625 
9.389077 28.126548. 1 28.126548 
5.3035. This is the length of the line 
X Y. Subtracting the length W Y, which 
equals 2.57116, we have that the length 
X W equals 2.73234 inches. 

This is the length between centers, 
which is wanted, but as the distance 
measured by the micrometer is over the 
outside of the buttons, the length shown 
on the micrometer will be greater than 
this, by the diameter of one of the but- 


(61%)? 


tons, or '% inch. The reading of the 
micrometer will therefore be 3.23234 
inches. 








Hardening Carbon and Low- 
tungsten Steels 








In a paper presented before the In- 
stitution of Mechanical Engineers by S. 
N. Brayshaw, dealing with the hardening 
of carbon and low-tungsten tool steels, 
were the following conclusions: 

In the light of the experiments recorded 
in this paper it cannot be supposed that 
most of the articles so hardened reach 
anything like their maximum efficiency, 
for it has been shown that slight varia- 
tions in the heat treatment previous to 
quenching have a profound effect upon 
the condition of the steel, and further- 
more, the previous treatment, by anneal- 
ing or otherwise, to which the steel has 
been subjected, may powerfully influence 
the final result. 

It has been demonstrated that, -so far 
as bending tests are concerned, it is, on 
the one hand, easy to harden so as to 
produce a good bar, but, on the other 
hand, the production of the best bar ne- 
cessitates a degree of accuracy beyond 
what can be attained by sight alone. It 
must not be supposed that the author is 
advocating that all tool-steel hardening 
should be carried on with the precision 
necessary to bring the steel into its best 
condition. Many tool-steel articles are 
perhaps good enough when the hardening 
has been performed within a tenge of 
120 or even 150 degrees Centigrade (216- 
270 degrees Fahrenheit). 
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Interesting Ways of Making 
Molds for Glassware Products 


817 


Die-sinking Processes 


with Many Kinks of 


Unusual Interest 








The making of th: } molds in which the 
glass ware of the kind showam in Fig. 
1 is molded, is a very interesting job, 
and one that requires a great deal of 
skill on the part of the mold makers. 
It is one of the jobs that has bred spe- 
cialists in this line of work, even though 
it be the same class of work that the 
die sinkers are accustomed to, and ca- 
pable of doing. Many little kinks are 
met with in the making of these molds 
that do not appear in otker kinds of die- 
sinking work. 

Among the glass ware shown in Fig. 1 
be seen two plaster casts. These 
made before starting a mold, and 


will 
are 


By E. F. Lake 


opening in the side close to the top for 
the insertion of the materials and the tak- 
ing out of the glass. When a new cru- 
cible is put into use, at least 8 hours is 
consumed in gradually raising the tem- 
perature up to a working one, so as to 
prevent its cracking. 

This excludes all fuel gases from the 


glass, and allows no foreign substance 
to be absorbed in its making. A pro- 
duct is thus turned out that has abso- 


lutely no color, and is clear as crystal. 
In fact, the glass ware turned out by 
this firm is so nearly like cut glass that 
it takes an expert to tell the difference; 
thus one can the 


realize necessity of 


THE Mo.Lp CASTINGS 

In making the castings, patterns simi- 
lar to those shown in Fig. 2 are used. 
Here B is a pattern for the casting that 
forms the outside of a water-bottle mold 


similar to the one that is being built up 


in Fig. 4. A is a chill that is used to 
chill the inside surface of this casting 
so as to make the iron more dense and 


give it a finer grain than is obtained in 
the ordinary casting, on the surface in 
which the depressions are to be cut, that 
the glass is pressed into. 

At C and D is shown the 
the plunger casting. This 


molded on end in order to get better iron 


pattern for 
casting is 














they are made in the exact size and shape 
that the finished piece of glass is to be; 
after which the design is carved on them. 
While the mold maker is making the 
mold, he always has these in front of 
him to take his measurements from. The 
workmanship on these molds is very ex- 
act, and every impression cut or sunk 
in must be perfectly true to shape, size, 
depth, width, etc., in order to make the 
figure on the glass as nearly perfect as 
possible. 


THE CRUCIBLES AND GLASS 


Miller Glass Com- 
pany, of Washington, Penn., in whose 
shop this work was done, has always 
made a specialty of high-grade molded 
glass ware. Their glass is made in clay 
crucibles, with a capacity of 10 tons, that 
take semething like a year to make, as 
they are only built up 1 inches at a 
time, and allowed to dry thoroughly be- 
fore another course is put on. It has an 


The Duncan & 





Fic. 1. MOLDED GLASSWARE AND PATTERNS 


having perfect molds in which to make 
the different pieces. 


OPERATING THE PRESS 


The molds are used in a press that 
has a bed plate, on which to fasten the 
molds proper, or that part which forms 
the outside of the glass ware; and a 
spindle movable up and down, to which is 
fastened the plunger that gives the glass 
piece its form on the inside. When set up 
in the press, a chunk of glass, that is 
heated enough to be pasty, is thrown 
into the mold and the plunger squeezed 
down into it, thus causing the glass to fill 
all the depressions in the mold and be the 
exact shape of the inside of it, when 
taken out. 

The molds are made of cast iron, owing 
to the fact that steel oxidizes too much 
to be of any practical use. None of the 
softer metals can be used, owing to their 
not being able to stand the heat at which 
the glass must be molded. 


around the outer surface that forms the 
inside of the molded glass piece than 
would be the case if the pattern was split 
lengthwise, and one side molded in the 


cope. The pattern is made in two parts 
in order to let it come out of the sand 
more easily. 


For making these castings, the cupola 
is charged with No. 1 foundry or fur- 
nace iron, and a little hard iron is thrown 
in to give the castings greater hardness. 


Mo_p WHEN WORKING 


Allowances must be made in de- 
signing of the pattern and the making of 
the molds for expansion and contraction, 
as when molding glass the mold is kept 
at a heat that just shows red in the dark. 
This is a part of the glass molder’s job 
who heats the mold up just before start- 
ing, to the proper temperature. It is 
maintained at this temperature by the 
hot glass that is being molded. 

If the mold is too hot, the glass sticks 


TEMPERATURE OF 


the 
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Fic. 2. CHILI 
to it, thus destroying the piece, and if 
too cold, the chills quickly, 
making the surface and not trans- 
parent. The piece, therefore, does not 
present that clear, crystal-like appearance 
that is desired. 


glass too 


wavy 


AND PATTERNS FOR MAKING 


MACHINE WORK ON 
of these 


The 


outsides 


MoLpb CASTINGS 


THE MOoLpbs 


molds, when a 


fancy figure is to be molded in the glass, 
are made in 3, 4, 


cording to the design. 
the castings is to machine the sides of 


= 
“>, 


6 and 8 parts, ac- 
The first job on 
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each piece, as shown at E and F, in Fig. 
3, and then fit the hinges and drills for 
the hinge pin, so that the several pieces 
will form a true circle, and the joints E 
and F be an absolutely tight fit, in or- 
der not to leave any mark on the glass 
piece when it is molded. 

After fitting the pieces together, the 
mold is turned to shape on the inside, and 
then polished. The slightest flaw or pin 
hole on this turned’ and polished sur- 
face will condemn the casting, unless it 
is of such a nature that it can be plugged. 
Thanks to the chilling process, and the 
care used in mixing the iron and casting 
it, the pin holes that usually show in 
iron casting, very seldom appear in these. 

A close inspection of the turned sur- 
face on the mold shown in Fig. 3, which 
was photographed just as it left the lathe, 
cannot detect any sign of pin holes, blow 
etc., but a 
absolutely smooth 


holes, spongy iron, fine- 


grained iron with an 




















UR PART 


Mo_p Sip! 


AFTER TURNING AND POLISHING 

















Fic. 4. COMPLETED AND PARTLY FINISHED MOLD SIDES FOR WATER BOTTLE 


surface is shown; nor do any of these 
defects show in the other fixtures of 
molds and mold parts. And at that the 


losses between the tapping of the iron 
from the cupola and the finished glass 
mold are less than 2 per cent. 

This might be an object for 
some of our machine-tool builders, as I 
have frequently the wearing sur- 
faces of cast-iron machine parts, such as 
the ways of a lathe, in which occurred 
blow holes, pin holes, porous spots, hard 
spots, thus lessening the wearing 
qualities, and making the machine run 
out of true in a short time. 


lesson 


seen 


ex... 


FITTING THE BOTTOM PLATE 


After the mold sides have been fitted 
together and turned, a bottom plate, siml- 
lar to that shown at H in Fig. 4, is 
turned to fit the mold sides, so they will 
grip it and hold it in place when the 
mold is closed. This bottom plate also 
gives the glass piece its shape at the 
bottom, which in this case would be 
the top of the neck of the water bottle, 
as it is molded upside down. 


The bottom of the bottle in this case 
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would be at J, but as the bottom must 
be left open in order to get the plunger 
out that forms the inside of the bottle, the 
glass is molded up to the line J. After 
the water bottle is removed from the 
mold, the glass between the lines 7] and 
reheated, and turned 
by hand and welded together in the cen- 


G is this is over 


ter, to form the bottom of the bottle. 
ENGRAVING THE FIGURES 
As is shown by Fig. 4, the border 


around the center figure is first worked in 
the mold sides, which are parted in the 
center of the border. The greater part 
of the border is cut out to shape with 
some of the numerous sizes, shapes and 
of that are used by the 
moldmakers; but parts of the design, such 
as the corrugations at K and the 
lines in the bottem of the square at L, 
are formed by indenting the metal with 
chisels that are shaped especially for this. 

The forming of these corrugations by 


Styles chisels 


cross 


FIVE-PART MOLD SIDE FOR 14-INCH 


PUNCH Bow! 
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Fic. 6. COMPLETE 


MOLD WITH 





THREE-PART SIDE 


FOR MAKING 





TUNGSTEN LAMP SHADES 
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indenting the metal is probably the most 
delicate part of the work, as after the 
first impression is formed at one end, to 
form the second indentation would mean 
the breaking off of the tooth-like ridge 
unless great care was used in doing the 


work. To depress the second indentation, 
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tungsten lamp shades. Owing to the fig- 
ure that is pressed into this piece, the 
side of the mold can be made in three 
parts. The circle to the left fits into the 
mold when it is closed to form the edge 
of the piece. It is located by the dowel 
pins shown and pointed rods on opposite 

















Fic. 8. COMPLETE SALT-SHAKER MOLD OPEN 


as well as the succeeding ones, the point 
of the chisel is started ahead of the cen- 
ter and the chisel is driven at an angle 
down into the iron and away from the 
first indentation. The top and bottom of 
these corrugations, as well as the bottom 
and parts of all the rest of the figures, 
must be absolutely sharp in order to give 
the glass the effect that cutting does in 
cut glass. 

Another delicate part of the mold to 
form is that part of the figure that comes 
on the parting line, as the sharp edges 
are liable to break off, but the two pieces 
are clamped together so that the joint 
is tight and the figure is then cut and 
stamped in. The method of laying out 
the central figure is shown on the two 
left-hand pieces of the molds and the 
finished figure is shown in the right half 
piece. 


SOME OTHER MOLDs 


In Fig. 5 are shown the five part sides 
of a mold, with its bottom plate, for mold- 


sides are for handles to lift it off with. 
To the left is shown the plunger that 
forms the inside of the glass piece, and 
the piece lying in front of the mold is an 
eccentric hinge pin, that when slipped 




















Fic. 9. SALT-SHAKER MoLp CLOSED 
into the hinge hole and given a quarter 
to a third turn locks the side pieces to- 
gether so the joints will be tight. 

This mold is shown closed in Fig. 7, 
which is the position it will be in when 
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ing a 14-inch punch bowl. In this mold 
the bottom plate forms the bottom of the 
bowl. The top edge of the punch bow! is 


formed by a piece that sits down into the 
mold, when the sides are closed. 

In Fig. 6 are shown all the pieces that 
go to form the complete mold for making 


SoLtip MOLD FOR PLAIN GLAss FrRu!T DIsH 


forming the glass piece; but the mold 
part is fastened to the bottom of the press 
and the plunger is fastened to the spindle. 
In Fig. 8 is shown the different parts 
of a complete niold for making salt shak- 
ers, and Fig. 9 shows the mold closed. 
The plunger, mold and top ring for 
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molding a glass fruit dish are shown in 
Fig. 10. In this the mold proper is solid 
with plain sides. It is completed in the 
lathe by turning and polishing, with the 
exception of the figure in the center of 
the bottom, which is cut by the mold- 
makers. 
SUMMARY 


After these molds leave the moldmak- 
er’s hands, all the surfaces on which the 
glass piece to be molded has a bearing, 
even down to the smallest surfaces in the 
corrugation or other parts of the figures, 
are polished with Hindoostan stones, with 
petroleum for a lubricant. This work is 
dene by girls and they produce a surface 
as finely polished as anyone could. 

When not in use the molds are kept in 
a vault that is maintained at a perma- 
nent temperature of 70 degrees Fahren- 
heit. The vault is located under some 
ovens that are used in the manufacture 
of the glass ware, and three large gas 
jets are kept burning inside of the vault, 
so that no moisture nor frost can attack 
the molds and produce rust, as when once 
rusted the molds are spoiled. Some 
molds were shown me that had been in 
this vault, when not in use, for 10 years, 
and no signs of rust were seen on any 
of them. As some of the molds cost as 
high as $300 and several thousand of 
them are kept in this vault, a large pe- 
cuniary loss would result if they were 
not protected in some way from corrosion. 

The subject of engraving and die-sink- 
ing machines for doing this class of work 
has been thoroughly threshed out by this 
firm, but as only one mold of a kind is 
made, it could not be seen where the ma- 
chines could be used practically or any 
economy effected, owing to the fact that 
it would be necessary to cut out or die 
sink a master piece for the tools in this 
engraving machine to follow, and this 
master piece would have to be perfect. 








Copper and Steel Billets 








The production of compound copper 
and steel billets, which are particularly 


desirable in electrical manufacture, has 
not until lately been successfully ac- 
complished. 


According to an article in the Brass 
World the trouble has been found to be 
due to oxide formed on the steel when 
the molten copper was cast around it. 
This oxide effectually prevented a firm 
union of the two metals. 

William M. Page, of the Duplex Metals 
Company, of Philadelphia, Penn., has 
succeeded to a remarkable extent, by first 
sandblasting the steel and subjecting it 
to vapors of zinc, out of contact with 
air. The result is said to be a strong and 


positive union when the copper is cast 
over the zine coating, this union being 
sufficient to resist sharp bending at the 
joint. 
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An Unusual Job on the Automatic Screw Machine 








The connecting-rod bolt illustrated in 
Fig. 1 is being made in the Ford auto- 
mobile plant at Detroit, Mich. The bars 
are fed into the screw machine and the 
piece milled and drilled as shown is 
dropped from it without being touched 
by hand. This is accomplished by a com- 
bined milling and drilling attachment 
which operates on the piece before it is 

















Fic. 1. THE BOLT 


cut off and while the other tools are 
forming, milling and threading it. It is 
done on a No. 52 Acme four-spindle auto- 
matic screw machine of inch capacity. 
The attachment is mounted on the cutoff 
tool slide as shown in Fig. 2, and oper- 
ated in the third (threading) position as 
shown in Fig. 3. 

The milling cutter and drill are set 
close together and the cutter mills the 
head of one screw while the drill pierces 
the bar back of the cutoff which is after- 
ward turned down to size and threaded 
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for the next screw. 
which has been 
method mav be 
frame in Fig. 3. 


FIG. S. 


One of the 
off to show 
on the attachment 
The rehandling of this 
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Fic. 2. MILLING AND DRILLING ATTACHMENT ON ACME 
SCREW MACHINE 


AUTOMATIC 


OF ATTACHMENT 


piece for milling and drilling is saved by 
the use of the simple attachment shown. 
The pieces are made at the same speed as 
without these operations and the machine 
requires little more attention. 

This is one of a number of similar at- 
tachments which the makers of this auto- 
matic, the National-Acme Manufacturing 
Company, Cleveland, Ohio, have been 
able to fit to the machine because of the 
design which permits of the stopping of 
each of the four spindles when in the 
third position 








East Indian jewelers often use screws 
as fastenings for bracelets and anklets 
of silver and gold. The peculiar thing 
about these screws is that they are al- 
most invariably left-hand. This comes 
from the method of making and because 
most people are right-handed. A piece 
of wire is taken the body size of the 
screw. It is held in the left hand and 
two pieces of round or square wire the 
size of the thread are wound around it. 
After one of the threads has been care- 
fully removed the remaining thread is 
hard soldered to the body. The thread 
which was removed is put inside a cyl- 
indrical piece of silver and after being 
hard soldered in place it forms the nut or 
seat for the screw. 








The following definition may help some 
to a better understanding of the term re- 
inforced concrete, which has now become 
such an established material: Concrete 
in which iron or steel shapes are im- 
bedded to add strength and economize 
material. 
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Some Ingenious Economies of a Small Shop 
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By 1. A. Sperry 








We fellows of the big shops with ex- 
pensive machines, high-priced workmen 
and elaborate organization, are apt to get 
into the way of thinking that we know 
about as can be known about 
shops, methods and economical 
production. We are apt not to give “the 
little fellow” credit for much or any 
ability or ingenuity. It is not always safe, 


as much 


tools, 
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Post DRILL ARRANGED FOR POWER 


Fic. 1. 
DRIVE 


however, to guess, from size alone, just 
how far a mule can kick, for the little fel- 
low will often reach you when the bigger 
one falls short of it. Many of us read 
with interest and profit the story of Sam- 
my’s shop, which has appeared from time 
to time in the AMERICAN MACHINIST, but 
most of us do not often have an oppor- 
tunity to look into some of the other little 
shops around us and see what some of 
the other Sammies are doing. A descrip- 
tion of some interesting observations re- 
cently made in such a shop may, there- 
fore, be of interest. 

In this case, even the shop building it- 
is unique. It is only about 25x50 
feet outside, yet its owners claim it is the 
warmest shop in winter and the coolest in 
summer, of any shop in the State. Its 
walls are double and about 16 inches 
thick, the outer boarding being put on 
vertically and fastened to 1x14-inch hor- 
izontal boards. The inner wall is made 
tight-fitting panels which raise and 
This makes a set of in- 


self 


in 
lower vertically. 


closed cupboards entirely around the 
- building. Then, to gain additional floor 
space, a balcony was built across each 


joists floored 


end of the room and the 





over to form an attic, making practically 
a three-story building of a one-story one. 

Power is derived from a horizontal gas 
engine and to eliminate the vibrations of 
this from the other tools the shop floor 
was cut away and four 4x4-inch cedar 
posts set in the ground in concrete, the 
whole boxed in, planked over and filled 
with grouting. This makes a very cheap, 
yet thoroughly substantial foundation, en- 
tirely independent of the rest of the 
building. 

As economy is paramount here, many 
ingenious schemes have been developed 
to accomplish results at a minimum first 
cost. Among these, the power drive for 
the Advance post drill, as shown in Fig. 1, 
is worthy of notice. The long hub of 
the flywheel of the original hand-power 
drill, was turned outward, so it extended 


Sliding Head 
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over the end of its original shaft and a 
short piece of cold-rolled steel was se- 
curely fastened in this extended hub. On 
this extended shaft are mounted a pair 
of tight and loose flanged pulleys taken 
from an old harvester apron shaft, with 
the tight pulley bolted to drill flywheel 
for added strength and security. A 2- 
inch belt is used and the drill may be 
driven by either hand or power, or a 
combination of both, for extra heavy 
work. 

This drill is used for holes from 3/32 
to 11/16 inches diameter and we may well 
the doubtful policy of 
speed (with variable 


against 
one 


protest 


having only 





feed, however) for this range of work, 
but the machine is found very efficient in 
spite of this limitation. For instance, a 
lot of '<-inch holes were to be drilled 
through the flange of 2-inch steel angles 
and actual timing showed that these could 
be drilled at the rate of 8 holes a minute 
(about 5 seconds each, actual drilling 
time), while at the same speed it was 
found easy to drill 7s-inch holes in steel 
at the rate of 1'2 inches per minute. 
For small holes, 3/32 to 3/16 
diameter a special socket to fit the square 
shanks of brace drills was made by heat- 
ing and squaring one end of a 2-inch 
piece of extra heavy '4-inch pipe and 
turning the other end to fit the socket of 
the drill spindle. This socket, with drill 
in place, may be seen in the halftone, 
standing on end on the drill table. 


inch 
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TAKE UP FOR DRILL SPINDLE 


Another drill-press feature noted was a 
lost motion take-up, as shown in Fig. 2 
A very frequent objection in a drill is the 
lost motion, or vertical play of the spindle 
Ordinarily this does but little harm, but 
there are times when it is a serious mat 
ter, as, for instance, when enlarging ob 
long holes into which the drill may dro} 
at certain portions of its revolution. T 
avoid this, the take-up here shown wa 
devised. A long, slotted bar was secure 
to either side of the lower spindle bear 
ing, and a coil spring of suitable size at 
tached to each. A hardened washer wa 
pinned to lower end of drill spindle an 
a hardened plate attached to lower end 
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of the coil springs. The plate, drawn up 
by the springs, supported the spindle, 
holding it raised at all times and also 
allowed a certain amount of travel or 
feed, while any range of travel could be 
obtained by adjusting the side bars. A 
hardened steel washer was put between 


the plate and the washer on the drill 
spindle, for wear. 
A small but convenient device in use 


on a traverse shaper is that all nurled 
knobs for feed pawls have been marked 
with two distinct arrows, each 
side of the barrel. These are so placed 
that the operator can see at a glance and 
changing his position, in just 
this feed will travel the 


one on 


without 
which direction 
cut. 

This shaper has also been adapted for 
use as a power hack saw by forging a 
saw frame to fit in clapper box, as shown 
in Fig. 3, after clapper box and too! post 
have been removed. A special hole was 
drilled in lower end of clapper box, and 
a pin inserted on which the saw frame 
This gives a long bearing to 
The saw cuts by its 


is mounted. 
hold saw vertical. 
»wn weight or it may be loaded, and it 
can be adjusted to work by down-feed 
screw. Stroke and speed are varied by 
shaper ram and saw is prevented from 
dropping, or cut may be stopped at any 


specified depth by means of a hooked 
rod tapped into shaper slide. The saw 
tightener bolt is a -inch cap screw 
with head split to receive saw blade, and 
prevented from turning by small set 


screw in saw frame. 
As socket wrenches were not available 


for many sizes, a very good substitute 
vas found in the form of extra heavy gas 
\ipe of various sizes, by heating one end 


nd swaging it over the head of the bolt 
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SHAPER CONVERTED INTO A POWER HACK SAW 


for which it is to be used. When 
needed socket 
wrapped with a thin 
the ends of which are 
held by a drop of solder. A _ hole is 
drilled through the other end of this 
pipe and a piece of smaller pipe driven 
in to make a handle. 

Another noted support 
for verv small drills for breast-drill use. 


or screw 


extra strength is these 
ends are 


layer of fine wire, 


tightly 


device was a 
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may be raised or lowered to suit the 
work, and work gaged by set screw as 
shown, 

Still another ingenious device in the 


way of special machines, is one for mak- 


ing the saw kerfs and cross holes in 
the wooden grips shown in Fig. 5. The 
machine is shown in Fig. 6. The 


power is derived from a small, two-head, 
stand, on which the emery 
replaced by 


emery-wheel 
two 
grooved driving round 
rawhide One pulley direct 
to a small grooved pulley on the end of 
a drill driving the '¢-inch drill 
at about revolutions per minute. 
This shaft is horizontal and has an endwise 
movement of about 
by the bent lever connected to the 


wheels have been 
s-inch 


drives 


wheels, 
belts. 


spindle, 
7000 


] inches, contrelled 
handle 


The other pulley on the emery-whee! stand 





drives through an automatic take up 
I Interchangeable 
Bu 
7 
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Fic. 4. GuIDES FOR VERY SMALL DRILLS 

With drills from 1/32 to '<-inch diam- and belt tightener, two horizontal saw 

eter it is difficult to get sufficient pres- arbors placed vertically, one above the 

sure to make drills cut without danger other and both mounted on a horizontally 

of bending or breaking them. To avoid traveling head with about 2'% inches tra- 


this a small support is used, two forms 
of which, made from strap iron or light 
forging, are Fig. 4. The sup- 
port is clamped or bolted to the work, 
or drill table and only as a 
support for the drill, but for a guide, or 
jig, as well. The double lug bracket 


shown in 


serves not 
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Fic. 6. DETAILS OF SAW DRIVE AND BELT 


TENSION 


vel. The saws are about 1 inches 
diameter by inch thick and run in 
opposite directions at 9000 revolutions 


per minute. This saw head, or carriage, 


is traveled by a rod connecting it to the 
same bent lever and handle that controls 


the endwise motion of drill spindle. 


The grip to be cut is fed by the left 
hand into a grip chuck near the center 
ot the machine and the chuck tightened 
by a foot treadle. The operator then 
pulls the bent lever with the right hand. 
This advances the two saws and cuts 
the two vertical kerfs, while simultane- 
ously, the drill advances _ horizontally 


through a guiding opening in the chuck 
and bores the horizontal hole. Throwing 


back the lever forces the saws back (a 
weight keeping the belt tight) and with- 


draws the drill. Releasing the foot lever 


opens the chuck jaws by means of a 








824 


spring and cam, just so the operator can 
turn the grip one-quarter revolution un- 
til the kerfs are engaged by spring pawls. 
The chuck is again tightened and opera- 
tion repeated, thus sawing the four kerfs 
and drilling the two holes at 90 degrees 
with two short motions of the one lever. 
One boy kerfs and drills about 800 grips 
per hour which is not bad work for a 
machine costing less than $100 and giv- 
ing a product that is straight, true and 
uniform. 

For quick, light tool edging, or other 
very light grinding an ordinary electric 
fan motor has, instead of the fan, a small 
emery wheel mounted upon its shaft. A 
very simple wooden flange and cap screw 
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are all that is necessary to adapt the fan 
to this purpose. 

A quickly made and inexpensive drill 
for boring holes in brick walls, was made 
by taking a good piece of 34-inch gas 
pipe, filing notches like rip saw teeth 
around one end and case-hardening in a 
cyanide bath. One such drill observed 
had cut 16 holes through a 13-inch brick 
wall and was still in fairly good condition. 
In medium soft brick this drill will cut 
holes through a wall of this thickness, in 
from 6 to 12 minutes each. 

Another economy is in the use of gas 
pipe for drill-jig bushings. The pipe is 
bored (or drilled) to size, hardened and 
may then be ground to absolute size, or 
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not, depending upon the degree of accu- 
racy required in the jig. It may further 
be said that this firm uses nothing but 
white lead for tap lubrication, on all steel 
or steel casting tapping and it is found 
that taps last longer, remain truer to size, 
cut easier and give better threads, with 
white lead lubricant than with any other 
preparation so far discovered. 

Many economies practised in this shop 
are not necessary, or even desirable, in 
a larger, reasonably modern establish- 
ment, but there are still plenty of “Sam- 
mies” in the country who can well follow 
the lead of this one and there are a great 
many hints in these close economies that 
may well ke considered in large shops. 








An Unfortunate Type of Inventor 


By Samuel L.. Platt 








Webster defines an inventor as “One 
who contrives.” This 
rather incomplete, as 


who invents, one 
is quite true but 
the average inventor has many attributes, 
not covered by the above. If patents 
were issued for all his original ideas, 
schemes and inventions, the Patent Office 
would have to be enlarged to many times 
its present capacity. He is apt to think 
he has a new and better way of doing 
any and everything, no matter what it 
may be. Complicated matters that would 
worry and fret the average business man, 
he takes up with extreme confidence, re- 
lying on his power of invention to carry 
Lack of experience is sel- 
con- 


him through. 
dom a drawback as far as he Is 
cerned. Evolving, as he does, everything 
from his own standpoint, he never seems 
te think that the experience, training or 
ideas of another are of any value what- 
ever, nor does he that the 
lawyer, business man and salesman are 


even realize 
just as necessary to the success of his 
invention, as he is himself; the same as 
the intermediates in a train of gears are 


necessary. 
His INVENTION 


No matter what his invention is, it is 
the one thing that the human family must 
have to insure its further progress; the 
one thing that the world is standing with 
open arms ready to the minute 
he sees fit to present it. 

With his keen perception he saw this 
great need and set to work immediately. 
By diligent effort, careful study and ex- 
periment, he has evolved in his mind the 
very thing to meet this requirement and 
it is all finished—-with the exception of 
one minor unimportant, insignificant de- 
tail that will only take the fraction of a 
second to perfect just as soon as he can 
spare that amount of time. 

The demand will not have to be created, 
because he answered the call of the 
world for this one thing to complete the 


receive 


development of the age. The sales, fig- 
ured on the population of this continent 
and augmented by the European coun- 
tries and the world at large, are wonderful 
when viewed through There 
seems to be just as great a field for the 
invention, whether it is some attachment 
to a sewing machine or even a Lick tele- 
scope; if the latter, it will 
one in every well regulated 
“Think what that means.” 

The invention is simplicity itself, noth- 
ing ever approached it. “A child, even 
the merest infant, can operate it.” With 
the model before him he demonstrates 
this—a lever moved up, a _ handwheel 
turned three quarters of a revolution to 
the right, a thumb screw loosened, an 
indicator set to its proper place on a dial 
and it is ready to do its work—with, of 
course, that one little exception men- 
tioned above. On the back of an envelop 
he shows how he had thought of doing, 
before he realized that there was a sim- 
pler way, not yet quite perfected in his 
mind. Just as soon as this is taken care 
of, he is going to put in his application 
for a patent, but in the meantime is 
arranging for the stock company to man- 
ufacture it. 


his eyes. 


necessitate 
family. 


THE COMPANY 


Considering the amount of business to 
be done, the advantage of having the in- 
vention properly made, and under the 
close supervision of the inventor, a man- 
ufacturing plant should be provided for 
special machinery designed and improved 
ways of making in quantity adopted. The 
company to meet these conditions, ought 
to be, at least, a million dollar corpora- 
tion named after the inventor. 

Provision must be made to increase the 
capital within a year or so, and land ac- 
quired that will admit of increasing the 
plant to four times the size of the one 
at present under consideration. A friend 


of the inventor (oftentimes a relative) is 


to be the treasurer. He himself will as- 
sume the arduous duties of president, 
general manager, and all the other offices 
the law will permit and at the same 
time carry on a series of experiments to 
develop some embryonic ideas that wil! 
further enrich the company. 

It is necessary to get the company 
started at money is needed to 
take care of the patent proceedings. The 
inventor has spent all of his, often his 
wife’s also, and has loans to meet which 
the lender will not renew again unless he 
can seen some prospect of their being met 
and the back interest paid. “There will 
be no trouble on this latter score as soon 
as he sees I have the company going.” 


once as 


DOLLARS WANTED 


Judging from the inventor’s almost flip- 
pant way of speaking of the money 
needed in his company, in comparison to 
the invention, it would seem to be a most 
insignificant detail, yet it is very evident 
that the value of the invention very 
quickly yields itself to that medium of 
expression, dollars. The worth of the in- 
ventor to the company also readily adapts 
itself to the dollar standard. 

There seems to be a decided difference 
in the mind of the inventor, between the 
value of the dollar he invites to come i: 
and the values of those that represent 
his invention and himself. The forme: 
must at once become subservient to th 
latter. Fifty-one per cent. of the capita 
stock is to be turned over to the invento 
for his invention, leaving the outsider as 
silent, very silent partner, yet with 
“glorious opportunity” of sharing th 
earnings of the invention minus a good! 
salary to the inventor. The treasurer, 
true, tried and honest friend of the in 
ventor, a stranger to the outsider, is 
further protection of the inventor’s in 
terest. 

It looks very much as though the i! 
ventor had contrived to circumvent tl 


May 5, 1910. 


old saying, “You cannot have your cake 
and eat it too.” The company owns the 
inventor’s invention, and the inventor 
controls the company, while the _ out- 
sider’s dollars make it all possible. 


THE OUTSIDER’S DOLLARS 


Questioning this unequal standing be- 
tween the dollars “on the outside look- 
ing in” by invitation of the inventor, and 
those would-be dollars ‘on the _ inside 
looking out,” brings the answer from the 
inventor, “I have devoted five years 
(time varies with different men), days 
and nights to this invention, five years 
taken right out of my life.” This is quite 
a slice out of a man’s life spent exclu- 
sively on one thing, but when the parallel 
is drawn and comparisons made, the 
aspect changes. Five years against 25 
years or so spent by the outsider, days 
and nights, devoted to getting a small 
fraction of the amount wanted by the 
inventor, who asks for the loan of this 
real money to help make his invention of 
actual worth, these same dollars shar- 
ing little but the risks, while the out- 
sider has no opportunity of directing the 
policy of the company unless the in- 
ventor is willing to allow that privilege. 

Until the invention has proved that it 
is a success, every dollar put in the com- 
pany gives a value to the _ inventor’s 
stock, while that of the outsider immedi- 
ately shrinks in the proportion. 
This may be overcome, in time, by the 
lost en- 


same 


success of the invention or else 


tirely. 
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That is the invitation issued by the in- 
ventor to get in on the ground floor of 
one of “the greatest inventions since the 
Bell telephone.” This Bell telephone ex- 
ample is used by 99 out of every 100 in- 
ventors, and would be by the remaining 
one were he not forestalled. 


MANAGING THE DOLLARS 


Further questioning brings out the fact 
that the treasurer is without previous ex- 
perience in that capacity, but “that makes 
no difference whatever,” according to the 
inventor, who, though without training 
himself, is going to keep his eye on the 
financial end along with his other duties. 
The combination when taken as a whole 
does not appeal very strongly to the out- 
sider, when the inventor’s past experience 
and future plans are reviewed. Having 
admitted that his personal money affairs 
are almost hopelessly involved with debts 
contracted on the possibility of the suc- 
cess of the invention; extravagant ideas 
of buying land for a manufacturing plant 
several times larger than needed; getting 
special machines made on the strength 
of one model, and the general attitude 
toward the outsider’s dollars as most in- 
their mission being only to aid 
ali these things 


significant 
him with invention 
taken together are anything but encour- 
aging to the outsider. 

Throughout al! this it is plain to be 
seen that there is an underlying distrust 
of the outsider, Ais honesty and good in- 
tentions. The precautions taken to pro- 
tect himself at the expense of the man 


h is 
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with the money, even though he asserts 
with so much force that he is the person- 
ification of uprightness only reflects on 
himself. The picture of this method of 
handling the dollars does not inspire 
confidence. 


GETTING THE WRONG MAN 


Fair and broad-minded men are not in- 
clined to take up with propositions of 
this kind, though they may have a great 
deal of faith in the invention. This gen- 
erally forces the inventor, not willing to 
change his ideas, to take up with anyone 
he can get and thus becomes the victim of 
scheming, designing, unscrupulous men. 
Herein the foundation many 
stories of inventors losing the reward of 
their inventions. The very things they 
fought so hard to prevent are brought 
cut by their precaution to guard 
themselves beyond the point of fairness 
to the outsider. 

It is a well recognized fact that the 
world much to the genius of the 
inventor, and many of them have reaped 
the reward due them, while others have 
been much less fortunate. The inventor 
is apt to blame the world for this, but as 
there are many sides to every question let 
him stop a moment and consider the out- 
sider’s point of view, his rights and ideas 
By so doing, he generally find it 
much easier to get the capital needed and 
assure himself as well as the outsiders of 
the profits due each in the invention’s ad- 
vancement, thereby bringing about a 
harmonious condition. 


lies of so 


own 


owes 


will 








Sharpening Cutters for Wood Planers, Etc. 


Ly Roy M1. Senyour 








for wood- 


laborious 


The sharpening of cutters 
working machines is often a 
task and the patternmaker will welcome 
any time or labor saver in this line. 


The sketch shows an _ arrangement 








the existing tool carrier. This is fixed 
at the back of the machine unless the di- 
rection of rotation can be reversed. 


The grinder is a wooden collar, say 5 


inches diameter and 2 inches wide, 

 — 
oer 
/ 

Cutter, / QD 

yy 

wa 

pas io: , 





RiG FOR GRINDING PLANER KNIVES ON 


idapted to a wood-turning lathe by which 
cutters can be ground uniformly hollow. 
or convenience in handling, the cutter is 
olted to a wooden holder and a rest for 
the blade to slide along 
ither as shown or may be connected to 


is constructed 


A LATHE 


mounted on a spindle which should be 
long enough to allow the cutter to slide 
the full length on it. After truing up 
cover the surface of the collar with thin 
glue and sprinkle powdered emery evenly 
over it. The grinding is done dry at a 


fair speed, care being taken not to burn 
the blades. The ob- 
tained on the oilstone. 

By using different shapes of grinders 
with suitable rests, gouges and other tools 
can be sharpened rapidly. The cost of the 
apparatus being will 
it appeal to small shops unable to buy an 


finishing edge is 


mak 


insignificant, 


expensive grinder 








Testing Lubricating Oils 








A simple test to ascertain the value of 
lubricating oils under service conditions, 
presented to the 
Testing Materials, 
temperature of 
At this tempera- 


according to a 
American Society for 
heat the oils to a 


paper 


is to 
450 degrees Fahrenheit 
ture oils of an inferior nature showed a 
decided 
giving 
undergo very little change in that respect 
Another for 
to heat it for six 
of 400 degrees Fahrenheit. After allowing 
for that with the steam 
the percentage of oil available for lubri 


obtained. 


while those 


appeared to 


darkening of color, 


satisfactory results 
engine-cylinder oil is 
a temperature 


test 
hours at 
which 


escapes 


cating can be 
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Tangye’s Museum of the Watt 
Epoch-making Developments 









May S, 1910. 


Famous Letters and 
Drawings of Great 
Engineering Interest 








When 15 years or so ago txc firm of 
Boulton & Watt, Soho, near Birmingham, 
England, was sold, there was danger that 
many of the relics of James Watt, 
Matthew Boulton, and the eminent men 
connected with and following them might 
be dispersed or destroyed. They had 
been collected for a number of years 
from old drawers and other out of the 
way places by the late W. H. Darlington, 
for 20 ycars or more manager 


who was 


By I. W. Chubb 


A few appliances are included and a 
number of old pamphlets on engineering 
affairs etc., but for the most part the 
relics take the form of letters and draw- 
ings, and while both are of technical in- 
terest and value, the letters constitute a 
set of documents invaluable to the stu- 
dent not only of early engineering, but 
also of the character of Watt, his asso- 
ciates and successors. Three views of the 
Tangye Watt Museum are given in Figs. 





























Fic. 1. 
assisted by his son, Sey- 
mour N. for 10 
As a small matter of mechanical engi- 
neering history it may be mentioned that 
the trustees, recognizing that the collec- 


of the concern 


Darlington, years or SO. 


tion was due to the initiative of the elder 
Mr. Darlington, left the disposal of the 
room practically in his hands. In the nick 
of time the museum contents were sold 
for £500 to George Tangye, of the well 
known Birmingham firm. The large num- 


ber of documents and so on have now 
once again been stored with care in a 
special room which is, in fact, part of 
the building in which the firm of Tan- 
gyes, Ltd., manufacture their machine 
tools. It is on the opposite side of the 
road from the main Cornwall works 
which are devoted to engines, pumps, 
etc. It is understood that eventually the 


‘contents will be given to the City of Bir- 
mingham. 


LEFT-HAND SIDE OF WATT 





MUSEUM 


1 to 3, the first two being side views, 
left- and right-hand respectively, while the 
other shows the end, with the door that 
is so strictly guarded. Down one side 
will be seen busts respectively of W. 
Murdock, Watt, G. Stephenson, R. Ste- 
phenson, Sir William Fairbairn, James 
Penn, with Watt and Murdock again at 
the end. Most of the letters are docketed 
and stored in drawers with sliding panels 
to keep out dust. The drawings are 
treated in much the same way and kept in 
portfolios, except that in some cases they 
are fixed in wall cases. The books, too, 
are numbered and arranged as shown in 
Figs. 2 and 3, and in the cupboards. It 
is, perhaps, not quite true that all these 
documents have been examined and in- 
dexed. This will be understood when it 
is stated that, including reverse copies, 
the drawings above are estimated to num- 
ber between 36,000 and 40,000. 





DRAWINGS 


The drawings range over practically 
the whole of at least the earlier activities 
of the Boulton & Watt firm, being mostly 
confined, however, to the end of the 18th 
century. The first one handled by the 
writer, for instance, shows a plan of an 
engine and boiler for Coalbrookdale, 
dated June, 1781—Coalbrookdale where 
Newcomen pumping engines had for 
some years previous been manufactured. 
In most cases the draftsmanship is cer- 
tainly more patient than is allowable un- 
der present competitive conditions. The 
drawings are nearly all in a remarkable 
state of preservation, with lines and col- 
ors apparently as distinct in many 
Stances as when the drawings were first 
This, of course, is not always the 
The next drawing handled, dated 
The 


1775, 


in- 


made. 
case. 
1778, had the paper fretting away. 
drawing shows the Bow engine, 
with Watt’s own handwriting, the engine 
of which the completion was urged by 
Boulton in order for one thing to dis- 
prove the the London So- 
ciety of Enginers that the necessary tools 
and skill were not available for its manu- 
facture. Another drawing shows a pump 
designed by Smeaton and made by Boul- 
ton & Watt, the drawing being entitled 
“Elevation of the great Engine for the 
5th arch of London bridge, March, 1787.” 
Smeaton, it will be recalled, designed the 
pump to be worked by the rise and fall 
of the tide for the City of London water 
supply. In many cases the drawings 
have been mounted. A legend on the 
back of one of the drawings “Working 
gear for Soho, 1795,” is not altogether 
unfamiliar, namely, “This drawing is the 
property of Boulton & Watt, who beg that 
it may be kept clean, not permitted to be 
copied, and returned to them as soon as 
the engine is finished.” 

A pencil drawing by one of the younger 
Hornblowers apparently given to W. 
Murdock, may be handled. A parallel 


assertion of 


motion for a rolling-mill engine is shown 
under date, 1792, and a windmill used 
in Holland in 1800. Plans of the Soho 
mint, 1788, can also be seen, and others, 
made about 1799, for the equipment of a 
mint in Russia. From the Soho mint 
Boulton supplied the British copper coin- 
age from 1797 for about 10 years, and 
at one time or another was connected 
with the mints of India, Russia, Spain, 
Denmark and Mexico. 
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DESCRIPTION OF ROBERT FULTON’S 


STEAMBOAT 


A portfolio of drawings can also be 
seen with a description of the steamboat 
invention of Robert Fulton, dated Janu- 


ary 1, 1809. It is uncertain whether all 
the drawings were by Fulton himself, 
though this is thought to be the case, 


and Andrew Carnegie, in his book on 
Watt in the Famous Scots Series, has 
stated that Fulton ordered an engine from 
his own drawings on August 6, 1803, and 
repeated the order personally in 1804. 
Anyway, the stern wheel, paddle and 
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tive power being the water wheels and 


tidal wheels at Stratford.” 
Commercial men in engineering firms 
may be interested to read one of tne 


letters sent out by Boulton & Watt, dated 
Soho, 15 Jan., 1870, a request for 
payment: 


as 


Messrs. — 

Being in want of money at this time, 
have taken the liberty of sending your 
account for engine materials, above 
amounted to 72-4-34 Your sending us 
a remittance for the amount will oblige, 

(Signed) J. PEARSON. 

The said J. Pearson appears at that 


as 





and 


own 


truths regarding national jealousies 
fiscal which, 


days, 


matters even in our 


seem to get obscured or forgotten. 


Watt to Abbé de Calonne 
Boulton & Watt 
Feb. 10, 1787. 

“Everybody of observation here speaks 
with admiration and applause of the reg- 
ulations which Mr. le Controleur-Gener- 
al means to propose to the assembly of 
the notables, and express a wish that our 


James 
behalf of 


Letter of 


on 


ministry would follow the same great 
line in simplifying our taxes . + * 
but that part of our patriots who are 


not ovei-liberal fear that he will by free- 
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floating stage are shown, the drawnigs time to have been an office boy. A little 
being signed by R. Fulton, August 6, later, when letters were copied in the 
1803, and July 8, 1804, and the firm made press, he had become an accountant. 
the engine according to these drawings. LETTER TO ABBE DE CALONNI 
America received it in 1805 and two Another interesting document shown 


years later it was placed in the “Cler- 
mont” on the Hudson river. 


LETTERS 


It is possible, however, that the let- 
ters to be seen are of even greater in- 
terest. In the first letter book of the 
firm, dated 1775, a letter by Watt is 
included addressed to Sir Harbord Har- 
bord, August 4, suggesting that “If good 
elm or other wooden pipes can be pro- 
cured that will stand 60-ft. head of water 
at 3-in. bore, the pipes from the engine 
to the office may be of that material.” 
Resting at the side is a section of elm 
received by Tangyes under date April 
21, 1902, from the East London Water- 
works Company (now absorbed in the 
Metropolitan Water Board), whose engi- 
neer says: “I have sent by London & 
Northwestern Railway a piece of an 
elm pipe taken up in the East End of 
London. These pipes were put down to 
enable the ‘fire engine’ made by Messrs. 
Boulton & Watt, somewhere about the 
year 1770, to pump into the district. A 
great many milec of other wooden pipes 
were also used by the company, the mo- 


to the writer was a letter written by Watt 
on behalf of the tirm to the Abbé de Ca- 
lonne. R. H. Kirton has suggested that 
he was the brother of C. A. de Calonne, 
the controller general of France, the man 
who, according to the books, by his finan- 
cial methods did more than most people 


to precipitate the French Revolution. 
However, in 1786 he concluded a com- 
mercial treaty with England which led 
greatly to the increase of French im- 
ports into Britain. Moreover, after his 
dismissal in April, 1787, he fled to Eng- 
land. The letter was not written di- 


rect to the minister owing to Watt’s in- 
ability to express himself in French. It 
is dated Birmingham, February 10, 1787, 
some two months before the fall of de 
Calonne. Watt, it be remembered, 
had been to France in 1786 to consult 
with the existing government regarding 
the receipt of the firm’s machinery; in 
fact, Boulton & Watt brought back P. 
Droz and his split collar for coining, sub- 
sequently abandoned. To return, the 
letter is 11 pages long and cannot be 
In it, toward the 
some 


will 


quoted at full length. 
end, 


however, Watt enunciates 


“if | 





END OF Mus! 


ing vour commerce and agriculture from 


its shackles, make France too rich and 
too great for the welfare of Britain and 
its trade. We argue otherwise for we 
say that if these measures contribute to 
increase your manufactures or commerce, 
that our government will be obliged to 
lay aside the erroneous part of their sys- 
tem, and free our manufacturers from 
their grievances and that the richer 
France becomes, the better customer she 
can be to Britain, and that at the worst, 
if no change of system is adopted here 
and our trade becomes ruined by the 
agrandisement of vours, that vou will 
have made France so desirable a country 
that all active men who are not rooted 
to the soil like so many vegetables, will 
remove thither and help to make it still 
greater, leaving our tyrannical landhold- 


ers to pay the national debt, to eat their 
own corn, and muddle their own under- 
standing with their own ale, without one 


enlivening drop of burgundy except what 
the wool of their sheep can purchase. We 
hope, however, that both nations will be 
to profit by each 
good examples and to pursue them with 
out each others’ and that both 
will have reason to rejoice in the benefits 
of the commerce produced by the pres- 
ent treaty, which so many at present op- 
pose in country. 


wise enough others’ 


follies. 


this 
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‘“Mons. de’Calonne did us the honour 
to say at our last [Memo. Two lines miss- 
ing here. Conjectured that matter runs 
‘over last interview If their’] 
minister is so too; there will be perpet- 
ual peace between ‘France and England, 
and no nation in Europe will dare to go 
to war with another.’ We repeated these 
words to Mr. Pitt, to which he answered 
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‘that would be a most desirable and most 
thing if such are their real 
You see, they both rest on 
the ‘if. In my opinion they were both 
sincere, but them can answer 
change of sentiment from future 
contingencies, or for the actions of their 
successors? In the meantime they are 
in the right road, and I believe both na- 
tions most sincerely join them in praying 
for the said perpetual peace; but our 
countrymen fear yours are not sincere, 
and probably yours have the same fears; 
a continuance of and inter- 
course will in the end remove these jeal- 
In the meantime, let us use our 
endeavors within the re- 
volve in to rub off some of the asperities. 

“IT send you a small treatise on the sub- 
ject of taxation which I composed about 
fit of rage at the 


glorious 
sentiments.’ 


which of 
for a 


peace social 
ousies. 


small circle we 


two months ago, in a 
imposition of several new taxes on manu- 
factures; but which I have reason to be- 
lieve was productive of no good effects, 
») infatuated is our 
ing their endeavours to kill the hen which 


the and 


Ss 


government in us- 


lays golden eggs, So 


tenaceous 





AMERICAN MACHINIST 


May 5, 1910. 


are our landed gentlemen of what they earlier, was critical of the Watt engines, 


call property, reckoning us poor mechan- 
ics no better than the slaves who culti- 


vate their vineyards; fortunately, how- 
ever, they live in a country and age 
[missing] live without you, 


but you cannot have your luxuries with- 
out our help. 
“When I look back on the state of in- 


addresses Watt as “my dear friend,” un- 
der date, 1784. Other letters are from 
Professor Black, Priestly, 1784; Josiah 
Wedgwood (associated with Boulton in 
opposition to proposed taxes on iron, cop- 
per, etc.), and “your humble servant” 
Lord Dartmouth (who offered to show 
the firm’s copying presses to George III); 








toxication in which we were kept at Paris 
by the very flattering civilities and atten- 
tions and unmerited praises we received 
and the good wine we drank, I fear we 
were guilty of many rudenesses and in- 
civilities, and said and did many improp- 
er things. If, therefore, you feel 
have done so in your presence, or tow- 
ards you, we entreat you to forgive us, to 
believe they proceeded from no want of 
regard or respect to those who honoured 
us with their company, and to make our 
excuse to may offended.” 

Watt apparently is never afraid to 
write, or to mention, his dyspeptic head- 
On the other hand, letters in the 
collection show that John Rennie seldom 
wrote long letters. He was employed by 
the Soho firm and worked at the grind- 
ing details of the Albion flour mills. 
Southwark, where the firm put in the first 
parallel-motion, sun and planet engine in 
London, in 1786. Letters from the hand 
of Thomas Telford are also all short. The 
handwriting of the “princely Boulton” 
is notable on the surface for straight- 
of who years 


we 


any we have 


aches. 


ness writing Smeaton, 
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while under date Goodwood, October 10, 
1784, referring to these appliances, the 
Duke of Richmond writes, after the man- 
ner of the advertisement testimonial, “I 
find your copying press so very useful 


that I must desire you to send me an- 
other of them with all the apparatus 
compleat. This to be with iron rollers 


of the small or common size, ete.” 
AN EXAMPLE OF WATT’s STYLE 

As a sample of Watt’s style we attach 
a letter dated Bedworth, February 28, 
1777. Old Jonathan is apparently Jona- 
than Hornblower, son of Joseph Horn- 
blower, and Doctor Dodd is William Dodd, 
clergyman and author, who, forging a 
bond for £4200 was hanged as punish- 
ment in 1777. 


“Bedworth, February 28th, 1777. 
‘Dear sir:— 

“It is now clearly determined that Behe- 
moth neither has nor shall stir his tail in 
the month of February, 1777. Some en- 
gineers talk of putting in steam to try the 
joints tomorrow. If they do they must be 
busy. If they wait till the Lord’s day 
and have his assistance I don’t know what 
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they may do, but you need not think of 
coming, bringing nor sending anybody 
here until I bid you, otherwise you will 
only see a standing engine. 

“Old Jonathan is to make their engine 
to use only 7 tons of coals per 24 hours, 
if so our own gains will be moderate. 
Your late attorney here, Mr. D—y has, it 
seems been much worse than Doctor 
Dodd. Many bonds of his fabrication, 


names and all have appeared, and yet the 
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good meat and drink in the way. I ex- 
pect to hear from you tomorrow before I 
send this off.” 


OTHER DOCUMENTS 


Scores of indentures, certificates and 
articles of agreement dated from 1779 
and onward are to be seen, together with 
prospectuses, patents, one or more with 
seals in tin cases, old Acts of Parliament, 
portraits of old engineers, dies and seals 
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calculations respecting the saving of coal 
in Cornwall by the new Watt engine. In 
one case, for instance, the old engine con- 


sumed in two years 3100 tons at 10s., 
costing £1550. The new engine took 2039 
tons at 10s., costing £1019 10s., which 


together with a premium for the use of 
the engine amounting to £303 19s., bill 
from Soho for £42, and tallow and hemp 
for two years at £60, totalled £1425 Qs. 
and does not leave a very wide margin of 
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rogue was worth nothing, so much for 
high living. It will be necessary  in- 
stantly to provide good piston rod iron, 
we immediately want several small ones. 
What appears to me best is immediately 
to write to Cleobury forge to draw some 
of their very best tough into eight square 
bars of the following sizes: 2 bars 6 feet 
long each 2'% diameter, for Chacewa- 
ter; 4 bars 6 feet long each 2 diameter, 
Shadwell & Soho; 4 bars 6 feet long each 
134 diameter; 8 bars 6 feet long each 1'% 
square or eight square, for sundries. 
“Let the iron be got with all expedition, 
and I shall so soon as I some gloriously 
home contrive the means of manufacture. 
“If now possible for you to, bring the 
ladies with you as the ground has got dry, 
if it keeps so, and I shall try to get an 
18-oared barge laid at Longford against 
the day of the firey trial. On considera- 
tion I still think that we should erect 
young Chacewater for surely the owners 
will not be such fools as to throw away 
a new engine which has cost them £1000, 
and if they should, if they use the en- 
gine a twelve month we should get near 
£300 by it. I think comparing it with 
York buildings second engine which is 
nearly of the same power and uses 4 or 
5 bushels per hour—I believe the latter 
quantity—tthat we should get Is. per go- 
ing hour or thereabouts. It is impossible 
for me to do anything in the drawing 
way here for setting aside that 1 have no 
place but the parlor where the ladies al- 
ways are—I come home commonly after 4 
or 5 o’clock without my dinner, which I 
then eat heartily and immediately after 
get heavy legs which you know to be a 
certain consequence of cramming oneself 


yet who can resist when hungry, and 
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used by Boulton, Watt and Rennie, coins, 
a case containing drawing appliances, 
rules, memoranda and so on. For in- 
stance, there is a memorandum of agree- 
ment between James Constant Perrier 
and Boulton & Watt for the Paris Water- 
works, February 12, 1779. Two years or 
so before this, according to the story, at- 
tempts had been made to get Watt’s 
workmen over to France to divulge the 
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engine secret. Letters from Gregory Watt, 
the son, may be seen; also an indenture 
between J. Watt, as mathematical instru- 
ment maker to the University of Glasgow, 
and John McLean, journeyman turner to 
Watt, dated Glasgow, July 14, 1761, in 
which McLean binds himself to Watt, be- 


ing discharged in 1766. Documents give 
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profit for the mine owners, who paid 
for the engine also. It will be noted that 
in this case at least the premium was not 
at the usual rate of one-third the saving 
in coal consumed. 

Another paper relates to the salary of 
the indispensable Murdock. In 1780, get- 
ting 20s. a week, he unsuccessfully ap- 
plied for a “rise” to 42s. In 1810, how- 
ever, his salary is £300, with a commis- 
sion amounting to £317 10s., while for his 
gas lighting apparatus £66 
10s. or a total of £684. 
gas inventions, it is reported that Mur- 
dock was at one time invited out to din- 
ner in Manchester with Sir William Fair- 
bairn. The fog-bound, Mur- 
dock surprised his companion by stopping 
and apparently lighting himself to show 
the Unknown he 
bag of gas. Murdock’s 
stands, but in bad condition. 


he received 


Concerning his 


two being 


way. was carrying a 
house now 
Also Watt’s 
indicator book with diagrams dating back 
to 1803 to be be- 
ing out of order of date, The 
known diary of the weather from 
the 1805 to 1818 may be just men- 
tioned The barometer at 8 
in the morning, at 2 in the afternoon and 


Temperatures were 


own 


is seen, the diagrams 
however. 

well 

years 
was taken 
at 8 in the evening 
also recorded, and directions of wind and 


statements of the general condition of the 


weather were added, together with any 
natural history records—such as hearing 
the cuckoo, with a sketch of the bird it- 


self. 
A further note will suggest that human 


nature does not change greatly, for in the 


petty cash book of 1795 an entry is made 
relating to 2s. for beer allowed to men 
loading bricks. Among miscellaneous 


items may be added, reference to wages 
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books of 1826 and onward, and balanced 
housekeeping accounts of James Watt, 
Junior, at Aston Hall on the other side of 
Birmingham. 

Bare mention may be made of the pat- 
ent sounding machine or log, invented by 
E. Massey, and the leather basket, also 
to be seen in Fig. 2, used by James Watt 
for bringing his lunch from Heathfield. 
Again there is the three-cornered leather- 
cushioned arm-chair, Watt’s office chair, 
in which royalties have seized the op- 
portunity to sit. Guns for the corps of 
volunteers raised in Soho, 1798, are also 
an exhibit. 


PAMPHLET OF JONATHAN HULL 


Another interesting object is an en- 
graving with letter-press of Jonathan 
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now offer to the world. And I hope that 
through the blessing of God it may prove 
serviceable to my country.” 


PHOTOGRAPHS OF OLD MACHINE TOOLS 


Obviously, but a comparatively few ap- 
piances and certainly no machine tools 
are included in the museum. The firm in 
the early days naturally had very few 
tools. Some of Watt’s own personal be- 
longings of this kind may, of course, be 
seen by the fortunate in the garret work- 
shop at Heathfield. This is now, and has 
been since 1876 in the occupancy of 
George Tangye, who has always endeav- 
ored to preserve every memento of Watt. 
However, a number of photographs of 
old machines that were in use in the 
Boulton & Watt works may be inspected 
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Hull’s invention, with letters patent 
1737. His pamphlet, “A description and 


draught of a newly invented machine for 
carrying vessels or ships out of or into 
any harbor, port or river against wind 
or tide in a calm” contains the following: 
“There is great hardship too 
commonly upon those, who propose to ad- 
vise some new, though useful scheme for 
the public benefit. The world abounding 
more in rash censure, than in the candid 
and unprejudiced estimate of things, if a 
person does not answer their expectations 
in every point, instead of friendly treat- 


one lies 


ment for his good intentions, he too of- 
ten meets with ridicule and contempt. 

“But I hope this will not be my case but 
that they will form a judgment of my 
present undertaking only from trial. 

“If it should be said that I have filled 
this Tract with things that are foreign 
to the matter proposed, I that 
there is nothing in it but what is neces- 
sary to be understood by those that de- 
sire to know the nature of that which I 


answer 


METAL 


PLANER 


in the Watt Museum, and some are here 
reproduced. Fig. 4, for instance, shows 
a worm-driven lathe in the erecting shop 
which may perhaps correspond with the 
machine described in the sale catalog as 
“a 25-in. center, self-acting, sliding, sur- 
facing and screwcutting lathe on a cast- 
iron bed, 26 ft. long, a pair of fast and 
loose headstocks, compound slide rest 
and saddle, worm driving gear, cast-iron 
driving plate 4-ft. diam.” etc. 

Fig. 5 shows what is usually regarded 
as a vertical tapping machine, a series 
of taps being underneath. On the other 
hand, Seymour Darlington, in the Lon- 
don Engineer, has suggested it to be a 
vertical boring machine. The drive was 
by means of cone pulleys and thence by 
bevel and spur gearing to the large wheel 
in which the bar slides. For the feed 
a rack will be noted on top. With this 
gears a pinion on a cross shaft, which 
is itself turned by wormwheel and worm, 
the latter being secured to the upper end 
of a long spindle which reaches down 
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so as to be under control of the work- 
man. 

An old lathe of very simple type, and 
apparently with wocden bed on which are 
secured metal plates to take the slide 
rest, will be found in Fig. 6. The head 
and compound swiveling rest ask for 
no description. 

The milling machine of lathe type il- 
lustrated in Fig. 7 supports the work on 
a mandrel or otherwise between centers, 
one spindle being hand-driven by worm 
and wormwheel. The milling cutter is 
driven from overhead by belt with bevel 
gearing, and horizontal motion of the cut- 
ter along the, job is given by eccentric 
and ratchet gear, in an obvious manner. 
A small milling machine of the type 
which Nasmyth patented in 1829 is shown 
in Fig. 8. This was designed for milling, 
or cutting by circular file, as it was 
called, the hexagon nuts for a Maudslay 
model of a pair of 200-horsepower mar- 
ine engines. The machine is essentially 
the same as that described and illus- 
trated by Nasmyth in his specification, 
except as regards the “file.” This, in- 
stead of having four inserted tools, was 
more of ordinary milling cutter form. 

Finally, Fig. 9 gives a view of a light 
planing machine, of which, as Mr. Dar- 
lington has said, the chief feature is 
the use of a bed with vees on top to which 
plates for the work are fitted. The want of 
fuller and more authentic accounts of 
these and other Boulton & Watt tools is 
much to be regretted. 


Watrt’s Copyinc PREss 


In a paragraph we may deal with 
Watt’s copying press. This he invented 
in 1778 and, keeping it secret for twe 
years, obtained a patent in 1780. The op- 
position of bankers, who were afraid of 
forgery, the demonstrations by Boulton 
to the members of the Houses of Lords 
and Commons, and other incidents con- 
cerned with this invention will be found 
detailed in the pages of Smiles. The 
invention was eventually a great success 
both in England and on the continent: 
in fact, somewhat later, special instruc- 
tions were got out in French, a pamphlet 
heing published in 1807 entitled ‘“Man- 
iere de se Servir de la Machine 4 Copier 
inventée et patentée par Jacques Watt & 
Co.” The collection includes the press 
which was used at the works; see Fig. 
1. It will be recalled that in the first 
instance the letters were copied on single 
sheets which were pasted into a book. 
This machine was attached to the table 
and pressure was obtained from rollers, 
which were preferred to screws by Watt 
himself. Watt devised a portable copy- 
ing press fixed in a box which is clamped 
to the table. According to the descrip- 
tion then given by the firm of the con- 
tents, “The box opens in the middle, and 
presents the copying apparatus on one 
side, a secretary for containing papers, 
letters, pens, etc., on the other. The 
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copying apparatus consists (1) Of the 
press, with its two metallic rolls, which 
are put in motion by (2) The handle or 
lever, fitting upon the extremity of the 
axis of the upper roll. (3) Of the double 
pasteboard to be introduced between the 
rolls, answering the uses of the board 
in the larger machines, and covered with 
Fearnought cloth, for the purpose of 
elastic compression. A quarto sheet of 
writing paper folded up with copying pa- 
per and oiled paper interleaved, is placed 
between the pasteboards, to show the 
mode of copying four pages at a time. 
This being merely inclosed for the pur- 
pose of instruction, must be removed 
when you use the machine. The mode 
of copying one, two, or three pages, will 
be hence apparent, as you will only have 
to lay on fewer sheets of copying pa- 
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per.” It also contains a damping box, a 
measure for the quantity of water ne- 
cessary for a given number of sheets, a 
wetting book, damping brush, drying 
book and the cramp. The secretary, in 
the upper part of the box, contained spare 
copying paper, writing paper, sponge 
papers “serving to smooth and dry the 
original from which you have taken a 
copy, by interleaving it with them, and 
repassing it through the press,” spare in- 
terleaving oil papers, ink powders (the 
ink being Watt’s invention) and space 
for wafers, pens, sealing wax, penknife, 
etc. 

Henry Wright, of Small Heath, about 
11 years ago stated that Watt applied his 
letter-copying machine, by enlargement, 
to the copying of drawings. The pen- 
cil drawing, being “gone over” with the 
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ink, was damped on the back till the 
ink was shiny. Another sheet of damped 
drawing paper was placed on it, the two 
were passed through the rollers and a re- 
verse copy was obtained. He stated 
that a large proportion of the 36,000 to 
40,000 drawings were made in this man- 
ner and re-inked and colored if necessary 
for stock. 

It would not be just to conclude this 
article without reference to the courtesy 
of the firm of Tangyes, Ltd., Birming- 
ham, who allowed the writer the major 
part of a day in their Watt Museum, and 
supplied photographs, or without thank- 
ing Harold Baker, head of the machine- 
tool department, and R. W. Kirton, cura- 
tor, for guidance to the contents of this 
unique and collection of 
epoch-making relics. 


invaluable 








Standardization vs. Grinding Principles 


hy John R. Godfrey 








I wonder if other mechanics who call 
themselves rational human beings, be- 
cause none of their friends have ever 
noticed anything queer about them, get 
mixed up about things as I do. Emer- 
son’s reflection on the fact that great men 
never can be consistent is a great comfort 
at times. My special mixup this time is 
standardizing. 

Not long ago I visited two separate 
factories of a large concern, not so many 
miles apart, and the difference in the 
practices of these shops was astonishing. 
In one shop the feed for milling the same 
piece was almost double that used by the 
other shop. On the other hand, the shop 
which was slow in milling was ahead of 
the other shop on some other operations. 

Here was surely a case for standards 
or an approach to them. There was no 
interchange of ideas between these shops 
so far as I could find out, but a blind 
man could see that this was exactly what 
was needed. 

This is a case where shop visiting by 
those responsible for results would have 
paid large interest. And there is little 
doubt that any live man can get 2nough 
real information of one kind or another 
to repay his time and expenses while 
visiting other shops. Not that he is like- 
ly to find many things which he car u:e 
just as he finds them, but ie will get 
ideas of many kinds that he can adapt for 
his needs in various ways. 

Yet there is a danger in 
standardizing, and here is 
tnixed-up feeling comes in. 

Any reasonable man will be perfectly 
willing to speed his milling feed up to 
even an unheard-of point, if he can be 
convinced that it is the best thing to do 
in his case. The chances are that he 
will even go the other one better on the 
proposition. But it is an open question 
whether it is goed policy to issue iron- 


much 
my 


too 
where 


clad orders regarding the exact feeds and 
speeds of every tool in the shop. Any 
attempt to take all responsibility away 
from any man opens grave dangers in 
the way of killing all incentive to initia- 
tive of any kind. 

I recently heard a systematizer bewail 
the fact that all drilling-machine makers 
did not make their feed boxes exactly 
alike so he could issue orders to have 
9/16-inch drills run in a certain notch 
and have it apply to all machines. While 
this seems reasonable enough from one 
point of view, I have never been able to 
educate myself to the belief that all the 
brains in any establishment were locked 
in the office, or that it was better to have 
a set of automatons in the shop, even 
on automatic machines. 

One of the largest shops I know of, 
adopted the standard-tool idea, furnish- 
ing the correct shape for each job. And 
in spite of the work all being by the 
piece, the production fell off, the pay en- 
velops had a leanness that was far from 
pleasing to the men, and they went back 
to the unscientific, but in their case highly 
productive, plan of letting each man grind 
his own tools just as he thought best. 

Now, if there is any place where ab- 
solute standards ought to go, it is in the 
best shape of tool to remove metal with 


the least power, in the quickest time, 
etc., etc. But it didn’t work in this case. 
And when you consider that it affected 


the pocket-book nerve of the men at the 
lathe, it seems a bet that there 
wasn’t any faking about it. 

So, while I am a great believer in 
standards for pipe threads and anything 
that must fit other commercial products, 
and while it reasonable to sup- 
pose that similar standards might be 
used for many other things, I cannot 
get away from the notion that it is not 
practical to lay down any hard and fast 


safe 


seems 


rules for many items that come up in 
every-day shop work. There are many 
guiding principles that it is well to know, 
but they must be applied with a 
seasoning of horse sense, or they 
to strange 


good 
lead 
results. 








Emergency Hospital for First 
Aid to the Injured 








The Billings & Spencer Company, of 
Hartford, Conn., has recently added to 
its plant an emergency hospital for the 
treatment of first aid to the injured 
Located in a corner of the ma- 
chine department, it is easily accessible 
from all other departments of the factory. 
and all injuries, or serious, are 
ordered to report for treatment. 

The room erected for the purpose, 12x 
20 feet, is finished throughout in white 
enamel. The outfit iron 
enameled bed; sterilizer for both instrue 
ments and dressings; cabinet for instru- 
ments, and dressings; hot- 
and cold-water equipment; stretcher for 
transportation of serious cases from vari- 


cases. 


minor 
there 


consists of an 


solutions 


ous departments; and other minor ne- 
cessities. 
The room is under the immediate 


supervision of chief clerk of the factory 
office, whose previous experience in hos- 
pital work fits him to have charge. 

An injury sustained oy an employee is 
immediately reported to the foreman of 
his department, who orders the case to 


the hospital for treatment, where it is 
taken care of. If the injury proves too 
serious, the injured is either ordered 


home for care by his own physician or 
to one of the city hospitals. A custom 
has been established, whereby all sec- 
ondary dressings are ordered to report at 
9 a.m. every day for inspection and 
advice. 
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Automatic Machines Used in 
the Manufacture of Chain 


May 5, 1910. 
Novel Mechanisms 


and Devices for 
Ingenious Operations 








In the manufacture of small brass and 
gold chain for jewelry purposes, many 
interesting automatic machines are used. 
In the accompanying halftones are illus- 
trated some machines which were made 
and are used in the manufacture of chain 
by the E. C. Bliss Manufacturing Com- 
pany, of Providence, R. I. These ma- 
chines receive brass, gold or gold-filled 
wire, fed to them from the and 
turn out at the other end, the completed 


reel 
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chain with the links all formed and prop- 
erly assembled. The length of chain 
made in a given time depends, of course, 


upon the size of the links, as the ma- 
chines are rated to make so many links 
per minute, but of the average sizes 


made in this establishment, each machine 


makes from 100 to 300 yards of chain 
per day. 

In Figs. 1 and 2 is shown the most 
up-to-date type of chain-making ma- 


chine producing ordinary chain with oval 
links. Referring to Fig. 1, A and B are 
two portion of the same piece of wire 
fed in to form the links. At A 
just back of the arbor D, 


being 


the wire is 


MODERN PLAIN-LINK CHAIN MACHINE. 


Special Correspondence 


‘vhich is a pin so shaped that when the 
wire is bent around it the link will be 
of proper form. The head G is so op- 
erated by the lever arm H and the rack J 
that it will be thrust forward, closing 
its jaws F and will also rotate as shown 
in Fig. 2, finally opening its jaws again. 
The first step after the feeding of the 
wire A, is for the knife C to approach 
and cut off this wire just where it 
emerges from the gripping guides P and 


a 


a 


eee =|} oe 
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ward, drawing the open ends of the 
horseshoe together and forming the link 
smoothly and in the proper shape. 
During all of this time the short piece 
of wire, which is now a link, is being 
firmly held by the jaws F, and at this 
point the arbor D is drawn out of the 
link while the head G rotates as in Fig. 
2, turning the link up on edge. Just at 
this instant the feeding mechanism 
pushes the wire B forward between the 
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ed 
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First STEP 
R. The swinging stop piece S determines 
the length of the wire which is fed for- 
ward by the feeding plate to the left of 


B. Just as the wire is cut off by the 
knife, the head G approaches and the 
jaws F, which are suitably grooved in 


their ends, push the short length of wire 
at A so that it is bent around each 
of the arbor D in the shape of a horse- 
shoe. While this wire is being pushed 
forward, the stop S swings about its cen- 


side 


ter, which is indicated by the machine 
screw, so as to allow the wire to come 
forward. While’ the horseshoe-shaped 


piece of wire is being bent around the 
arbor, the closing piece M is pushed for- 


WiRE THREADED THROUGH 


guide pieces R and P, so as to thrust 
another length of wire A against the stop 
piece, and this length of wire passes 
through the link just formed, which is 
held on edge in the jaws F. At the next 
instant the jaws open, freeing the link, 


which then hangs from the projecting 
wire A; the head G turns back, so that 
the jaws are in a horizontal position 


again and come forward to bend the new 
piece of wire around the arbor D to form 
a new link. In this way a continuous 
chain is formed, which hangs down below 
the machine. 

In the arbor D, on the far side, is a 


shallow, vertical groove, to take care of 
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the wire of the link previously made, 
when it is standing on edge, while the 
new link is being formed around D. In 
Fig. 2 the completed link K is shown in 
the jaws F, and below can be indistinct- 
ly seen, the links L, of the chain already 
formed. 


Hook TyPE OF CHAIN MACHINE 

In Figs. 3 and 4 is shown what is 
known as the hook type of chain ma- 
chine. This is one of the older forms 
and is not so rapid as the one already 
described. Looking at Fig. 3, the brass 
or gold wire, B A, is fed through as be- 
fore, coming against a suitable stop to 
measure off the length. As in the pre- 
vious ‘case, the jaws are FF. In this 
case, however, the jaws do not rotate, 
but simply thrust forward and open and 
close. They are also provided with slots 
on their ends, as shown in the halftone, 
these slots acting to guide the wire as 
it is wrapped around the arbor D. In 
order to accomplish this, as before, the 
knife C goes forward, cutting off the 
wire, the jaws F approach and bend the 
short length of wire around the arbor D, 
forming a horseshoe, while the closing 
piece M is pushed forward to close the 
ends into a link. In the case illustrated 
the arbor D is more oval than in Figs. 1 
and 2, as the machine shown in Figs. 3 
and 4 is making longer links than in the 
previous case. 

It is after this first bending that the 
difference in operation between a hook 
machine and that first described takes 
place. After the link has been closed, 
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Fic. 3. HOOK-TYPE, 


PLAIN-LINK CHAIN MACHINE. First STEP—WIRE 


THREADED THROUGH 


the arbor D is quickly drawn down and 
at the same time the hook E, with a 
peculiar downward and sidewise motion, 
drops through the link and catches it by 
one edge, lifting it up as in Fig. 4. While 
held in this position, a new length of 
wire A, is threaded through this link just 





Fic. 2. MODERN PLAIN-LINK CHAIN MACHINE. First STEP—WIRE 
THREADED THROUGH 


formed. After this, the jaws F agatn 
approach, bending the new piece of wire, 
which has been cut off by the knife C 
so as to form another link around the 
arbor, making a continuous operation and 
forming an unbroken chain. In Fig. 4 
the suspended link is marked K, the 
closing piece M and all the other letters 
correspond to those shown in Figs. 1 and 
2 for similar parts. 


LADDER CHAIN 


In Figs. 5, 6 and 7 a very interesting 
machine making what is known as “lad- 
der chain,” is illustrated. A ladder chain 
is what is often used on cheap grades 
of jewelry as for holding ladies’ fans 
and similar articles. Each link is com- 
posed of two loops at right angles. This 
may be illustrated by imagining a wire 
to be bent around into the shape of an 
open horseshoe and. then the two ends 
bent upward and back, while being 
brought together parallel to each other. 

As Fig. 7 illustrates the final step in 
the formation of a link, it also illustrates 
the first step. The letters in Figs. 5, 6 
and 7 all correspond to the same parts 
Referring to Fig. 7, it will be seen that 
the wire is threaded through the com- 
pleted link K, which is held in the jaws 
F. Just after being threaded threugh, 
the jaws open, leaving the link just 
formed and bending the new piece of 
wire around the arbor D, it having, of 
course, been previously cut off by the 
knife C. 
a much greater length of wire is in- 
volved in each link and this is because 
of the double loop nature of the link 


In this case it will be seen that 
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Fic. 4. HOOK-TYPE PLAIN-LINK CHAIN MACHINE. LAST STEP—LINK HOOKED UP 
TO RECEIVE WIRE 
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After being threaded through, cut off 
and bent forward, the next step is best 
illustrated by Fig. 5, where it is seen 
that the fingers E have pushed forward 
past the stop piece S and are bending 
up the ends of the link K. This is done 
by a rotation of the fingers E, which, 
while they rotate, also roll backward 
toward the center of the machine, thus 
following the wire right over as it bends. 


Fig. 6 shows the link K bent a little 
further and the closing pieces M M ap- 
proaching to complete the bend, one from 
above and the other from a horizontal 
direction. When the ends of the wire 
have been pushed down into place the 
condition shown in Fig. 7 then follows; 
that is, the link is completely closed, 
gripped by the jaws F and a new piece 
of wire A is threaded through it, ready 
to be formed into another link. 

As seen from the illustrations, these 
machines are quite complicated and con- 
tain a large number of parts. The mo- 
tions required are sometimes quite com- 
plex and these are produced by cams, in 
many cases two or more cams working 
to give the motion to a part in two or 
more directions at the same time. The 
operation is perfectly continuous, as al- 
ready said, and the chains formed pass 
down underneath the machine, into re- 
volving vessels where they coil around 
without tangling, readv to be taken out 
and cut off in lengths as desired. 

For the formation of what is known as 
curbed chain, as is usual for watch chain, 





Fic. 5. “LADDER CHAIN” MACHINE BENDING UP THE LINK ENDS 
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the ordinary oval link chain is passed 
through a curbing head where it is twisted 
and flattened to give the characteristic 
shape of an ordinary watch chain. 

When it is desired to solder the gold 


“LADDER CHAIN” MACHINE; CLOSING LINK 
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chain links, this is done by hand, apply- 
ing a flux and an almosi infinitesimal 
piece of gold solder. This is fused by 
passing a fine-pointed, blue gas flame 
along the chain, the links of which are 


“LADDER CHAIN” 


LINK ENDS CLOSED AND 
WirRE THREADED THROUGH 


MACHINE; 


so arranged that the open parts of each 
adjacent links together. In 
this way the links are soldered together 
in pairs, with the openings together and 
solder. 


two come 


closed by the 








Bushing Loose Pulleys 


By Paul Campbell 








One of the frequent jobs that fall to 
the lot of the repair man is that of re- 
newing the bushings in loose pulleys. Be- 
ing regarded as a job not requiring a high 
order of skill they are generally given to 
the poorest lathe hand or the boys and as 
a result a loose pulley bushing, renewed 
by an inexperienced hand, while a simple 
job, is the cause of considerable loss and 
inconvenience. 

It is the usual practice to make these 
bushings of brass and a tight fit in the 
pulley, and times without number I have 
seen pulley hubs cracked through the de- 
sire to make the bush tight enough, and 
the bushing hole reduced in size, making 
necessary another operation in reaming or 
scraping the hole to fit the shaft. The 
brass usually found around the shop is 
not of the right character for the use to 


which it is put and the slightest 
neglect in oiling starts it on_ its 


loisy way back. 
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BUSHINGS FOR LOOSE PULLEY 


method we 
and for 
construction 


The line cut illustrates a 
have employed for 
simplicity and economy in 
and efficiency in operation has the tight 
bushing tied to a post and left behind. It 


some years 


given complete satisfaction when- 


used. 


has 
ever 

It consists of flange bushings A 
and B iron, bored and turned a 
running fit on the shaft and in the pulley, 
inside and out and an 
We chuck a piece 


two 


of cast 


with oil 
oil space in the center. 
of cast iron, boring and turning in one 
operation, afterward cutting to length. 
In the case of long pulleys a third bush 
is used in the Space for the 
flanges is obtained by facing the pulley 
hubs where necessary. 


grooves 


center. 


This style of bushing is easier to make 
therefore cheaper, and will stand more 
abuse and than the tight brass 
bushing and once used, you will not re- 
vert to the old method. 


neglect 
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Inspection of Work 








I have read the article recently pub- 
lished on the above subject and give the 
following experience for the benefit of 
readers. I have held the position of 
chief inspector for over five years, and 
half a dozen men whom I have tutored 
for this work now hold similar positions 


Practical Men 











been reduced to one-third of that under 
the piecework system. This was very 
gratifying, but the work did not circulate, 
due to the congestion at the inspection 
table. In fact, the machine foreman re- 
moved work from the table and passed 
it for other operations without inspec- 
tion. When I commenced, I found they 
had four inspectors, men whose abilities 
were all that could be desired. They were 
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Fic. 1. DEFECT REPORT 
in different parts of this country. Al- 
though no particular system of inspec- 
tion can be taken from one shop and ap- 
plied to another without modification, 
yet the principles will apply in most 
cases. 

I have invariably found that the isola- 
tion of the inspection department from 
the rest of the shop is necessary. Also 
the inspectors should have a separate set 
drawings, etc. For large work, 
the inspector has to visit the 
the work before it 


of gages, 
of course, 
machines to examine 
is disturbed. 


A Goop INSPECTION SYSTEM NEEDED 


In a certain work I was appointed to 
organize this department, as the firm had 
into difficulties through a faulty 
system introduced by a man who had not 
had any practical experience. The firm 
had introduced the premium system some 
before and the energies of the 
management had been concentrated on 
time setting and getting the system going. 
The shop had been working a loose sys- 
tem of piece work prior to the change, 
“and it appeared by the results of the 
first six months operation of the prem- 
ium system that the machining cost had 


gotten 


months 


(ACTUAL SIZE 


drawings, 
waiting inspection to stock a good sized 


the 


5x8 INCHES) 


Concerning the Details of 


Making Things inMachine Shops 
from the First Sketch to the Sale 


from the remainder of the shop. I got 
micrometers, gages, spirit levels, squares, 
a cast-iron surface table, carrying cen- 
ters for testing turned work, also a cabi- 
net for drawings, and a large, wood work 
table to accommodate four inspectors. I 
had test bars made for testing the aline- 
ment of holes, also for testing if they 
were straight. I then drafted three of 
the inspectors into this department and 


had all work taken in here from this 
date, as it was finished ready for in- 
spection. 


As each workman had a work ticket 
for each jab, he took the ticket to the 
ticket clerk to be stamped upon comple- 
tion of his operation and received a 
new ticket for his next job. The inspec- 
tor’s laborer went every hour to the tick- 
et clerk and received all the work tickets 
that had been handed in from his pre- 
vious visits, and by the aid of these 
went round to the various machines an* 
collected the work, taking it to the inspec- 
tion department, where he laid the work 
with the work ticket on top. This work 
ticket gave all the necessary information 
to enable the inspector immediately to 
check the part and send it on to its ne 
operation. I might add here that each 
inspector was furnished with two stamps, 
one, one-eighth diameter, and one, one- 


INSPECTION CARD. 
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etc. There was sufficient work 


workstore, and a stock of work tickets 
amounting roughly to 4000. 
INAUGURATION OF THE SYSTEM 


a portion of 
off 


My first move was to get 
shop 


cleared and partitioned 
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crowded in among the machines and quarter inch diameter, and each inspec- 
practically were without a home. Their tor’s stamps were different from his col- 
tools were common to the shop, as were league’s. 


Some Derects Not Founp BEFORE 


The man left outside was six weeks 
in clearing up the parts left by the 
others. He found several jobs but could 
find no tickets; in other cases (most fre- 
quent) finding tickets but no jobs. Now 
we were on a true basis, the first thing 
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noticeable was the amount of bad work- 
manship coming through. Holes out of 
alinement, planing and drilling not square 
with each other, etc. Up to this time 
they had had no proper means of testing 
these. The machine foreman had been 
with the firm a number of years and knew 
the parts from memory, so to speak. I 
pointed out the defective work to him 
and was as diplomatic as possible in 
the matter so as not to offend him. My 
opinion of what was good enough and 
his opinion differed very much, and I 
soon found that I should have to stand 
out for better production. After some 
consideration I decided to introduce a 
book for recording work that did not 
come up to gages and got out the “De- 
fect Report Book,” a copy of one of the 
pages being shown in Fig. 1. This book 
was in triplicate. The entries were sub- 
mitted to the works manager daily, who 
decided upon the disposition of the de- 
fective parts and signed each report. One 
copy was then sent to the drawing office 
where they noted anything of interest to 
them, initialed the copy and sent it to 
the foreman fitter, who then pre- 
pared for any parts coming along that 
would not be standard. The second copy 
the machine foreman, who 
notified of the quality of 
out and also what parts 
replaced. The third 
copy was retained in the book. At first 
this book caused a sensation to the 
parties mentioned, but it fulfilled its mis- 
sion. We got a higher standard of work 
and without friction. 


was 


was sent to 
was thereby 
work turned 
would have to be 


GRAFT IN THE MACHINE SHOP 
The next point was one more serious. 
The percentages of bonus earned by the 
men dropped considerably when the de- 
partment got working. In fact, some 
jobs would not pay at all, which before 
had shown the full percentage of bonus 
earned. This appeared as though the 
inspection of the work had a tendency 
to reduce the output and I investigated 
cases to satisfy myself if thts 
were the case. I had to admit that there 
was some truth in one or two of the 
cases, but these were righted by giving 
the man better facilities for doing the 
work. The true solution came at stock- 
taking time. It was then found that the 
stores were carrying a considerable less 
stock than was recorded in the baoks. 
On further investigation it turned out 
that men had been paid times over for 
the same parts. They booked the parts 
in and laid the work by the inspectors’ 
table. Next they took these parts back 
again to their machines to be booked. a 
second time. The inspector signed his 
tickets under the impression that the ma- 
chine foreman had sent the parts on to 
another operation. This was being done 
by several of the men and accounted for 
the apparent superiority of the premium 
The isola- 


several 


over the piece-work system. 
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tion of the inspectors and the collecting 
of the work by.their laborer prevented 
this fraud from being carried on. 


AN INSPECTION CARD 


I then decided to adopt an inspection 
card, as shown in Fig. 2, for preventing 
any job from being booked twice, also 
as a record of how any particular job 
stood, how many operations had been 
performed on it, etc. The inspector, on 
examining any work, signed this card for 
the operation he had inspected and put a 
mark opposite the operation to which he 
had sent the work. This proved most 
valuable as the condition of any order 
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necessary to any inspection department, 
for it reduces friction to a minimum. It 
would prevent S50 shafts from being 
thrown on the scrap heap for half a 
thousandth error. It prevents any per- 
sonal feeling being introduced and every 


part scrapped is done so by the man- 
agement. 
London, Eng. I, H. TREAT. 








A Simple Gear Testing Rig 


for Hardened ‘Gears 








Figs. 1 and 2 show a gear-testing fix- 
ture designed by Mr. Lipe, of the Brown- 





————_—_——_—— 

















Fic. 1. 
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could be obtained by looking up these 
cards. The card also showed if any de- 
fective work was on any particular or- 
der. The same condition applied to the 
erection of work. If any parts did not 
come together correctly when assembling, 
due to workmanship or design, the case 
was entered in the report book and 
passed upon in the usual way. From 
these reports a complete log was made 
out against every engine, and when re- 
place parts were ordered at any time 
they could be supplied correctly. 


The defect book I now look upon as 


WitH GEARS IN PLAC! 


BEING TESTED 


Lipe Gear Company, Syracuse, N. Y., 
which for simplicity and efficiency is hard 
base A of 
and 
end in 


It consists of a cast 
iron the top 
tongues B, one at 
each other, all the planing on the piece 
at the one setting. The 
planed on the bottom with 


to beat. 


planed on two 


having 


each line with 


being done two 


rieces C are 


a groove in each fitting the tongues in 
the base They are then mounted in 
place on the base which has not been 


moved from its place on the planer table 
and after clamping they are 
planed at the one setting. At the back 


securely, 
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they are planed as shown at an angle 
so that when the cylindrical pieces D 
are clamped in place there will be no 
tendency for them to lift. Their upper 
surfaces are also planed for the cylin- 
drical pieces to rest on. A seat for the 
clamps F also planed at each end. 
The cylindrical pieces D are made of 
tool steel hardened and ground the pitch 
diameter of the gears to be tested, the 
bodies and centers being concentric. 
Fig. 2 shows how they are used. Two 
gears G, which are to run together, are 
mounted on and two papers H 
are run between the teeth. The thickness 
of the two papers being 0.005 inch, the 
gears must turn with the two papers be- 
tween, but four papers must not pass be- 
tween the teeth of the gears. The chang- 
ing from one size to another is readily 


1S 


centers 


effected by removing the centers in use 
and substituting a set of the pitch di- 
of the gears to be tested. The 
device is absolutely fool proof, as it is 
impossible to make a mistake with it. 
New York. E. M. BAIS 


ameter 








Facing a Coupling in Place 








used 


The main shaft to drive genera- 
tors at the Janesville, Wis., Electric Com- 
pany’s station, broke about 5 feet from 
a coupling and had to be repaired as soon 
as possible, or sooner. 

It to put a coupling 
on shaft at break would be the best way 


was decided that 
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to repair and this was done; the short 
(5-foot) end taken to the machine 
and the coupling fitted, but the 
other piece had to be fitted with the half 
coupling without moving shaft. 

A of couplings used before was 
found and fitted on, but the half on the 
long piece of shafting was considerably 
out of true on the face after the key was 
driven in tight. 


was 
shop 


set 


The short piece of shaft was put in 
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place and moved endwise 1'% inches from 
the troublesome half. 1 then turned a 
pin B to fit the hole for the bolts in the 
coupling. I then took a piece of bar 
iron 1x2 inches and about 24 inches long, 
drilled a hole in one end to fit the pin B 
with a set screw D to hold it on one side 
and lock nuts on other end of pin to hold 
it against the face. A hole for the tool 
E, a screw F to ride on the face of the 
true half of the coupling and to hold the 
tool in the cut, and a screw G for a feed 





May 5, 1910. 





A Boring Tool Holder 








From the number of descriptions of 
boring tools and boring-tool holders which 
have been published in the last year or 
two, it would seem as if every other ma- 
chinist had a pet idea as to what is the 
best tool, and, of course, I have mine. 
It is simpler to make, lighter and has a 
wider range than most of them. With 
my tool I can easily bore holes from '4 
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A BorING-TOOL HOLDER 
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PLING IN PLACE 


screw completed the fixture. 
ling to be faced was on a 
shaft, and 18 inches 


The coup- 
4 5/16-inch 


was in diameter 


and had to be faced to about 11 inches 
diameter. A small motor was used to 
turn the coupling to be faced, the one 


half holding the fixture remaining sta- 
tionary. The time used to make the fix- 


ture and face the coupling was not quite 
two hours. 
Janesville. Wis. 


H. E. LARSEN. 


_ shank mill the 
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up to 3 inches with the cutting point of 
the tool projecting not more than 4 inches 
from the milling-machine chuck. 

The tool consists of casing A and 
holder B. The holder B inserted in 
the casing A and the screw C acts as a 
pivot on which B swings. A is of ma- 
chine steel and is easily made. Cut off a 
piece of 1x1!4x3!'4-inch stock, locate it 
properly in the chuck and turn the shank 

inch; then holding the piece by the 
2-inch slot for B to fit in. 
Locate the holes for C, D and E and the 
casing is finished. The holder B is also 
of machine steel and is made of !2x1'4x 
15/16-inch stock. Lecate the holes for 
C,D,E,F and G. D and E are adjusting 
screws and have 60-degree conical points 
as shown. F is a 5/16-inch hole for the 
boring tool and G is a set :crew to hold 
the tool in place. All parts should be 
case-hardened. 

Put A and B together and fasten with 
the screw C, now screw in D; next put 
in E and you will find that the taper hole 
in B does not aline with the tapped hole 
in-A. Do not get alarmed, for this is just 
as it should be, for this is the adjustment 
of the tool. With D in tight, E just en- 
ters the taper hole in B. With the tool 
in this position the cutter bar inserted at 
F will be almost concentric with the 
shank of the casing A. Now unscrew D, 
say half a turn, and tighten up on E 


is 
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and you have swung the holder B on the 
pivot C. The more you unscrew D the 
further in you can screw E. In this man- 
ner you can easily bore from the smallest 
holes up to 3 inches. 

I make my tools of 5/16-inch drill rod 
and they vary in length and shape accord- 
ing to my needs. 


Newark, N. J. JOHN MELVILLE. 








An Experience with Steel 








As there has been some discussion re- 
garding the treatment of high-speed 
steels I will give one of my own experi- 
ences. 

Having charge of the tool job, it was 
up to me to select our steels. The super- 
intendent favored a brand which I knew 
was O. K. for heavy tools, but was no 
good for taps and threading dies on ac- 
count of the very high hardening heat, 
which fused the sharp corners. The steel 
I wanted was not carried in stock by the 
local dealers, but when they sent their 
steel man out to see us it was decided to 
give their steel a trial, for he repre- 
sented it to be O. K. for taps and dies, 
and the hardening heats were far below 
those of any other steel, etc. I took a 
trial order of both carbon and high-speed 
steel on condition. 

One of the first jobs was a fly cutter 

-inch square. I hardened it in sperm oil 
and it came out glass hard, but as soon 
as the skin was ground off it was soft 
as mush. I! took several tries at it and 
then called in the general foreman who 


had the same success. 

We had some cutters and taps made 
up, so we called in the steel man to 
harden them. Of course, we didn’t smile 
(while he was looking) for we saw 
trouble in big type. Results: Almost as 
good as we had obtained. He said, 


“It was all the fault of that bar of 34- 
inch stock,” so it was exchanged for an- 
other one, and “That carbon steel that 
worked so hard hadn’t been properly an- 
nealed.” Wouldn’t we try some other 
pieces of stock, and send for him when 
we were ready to have them hardened ? 
We said we would be delighted to do 
so. 

In course of time we had a lot of pieces 
to harden and called for help. As luck 
would have it, the company’s expert was 
in the city and came out. After getting 
or his white apron, rolling up his white 
shirt sleeves and tucking a kerchief under 
his collar, he started in to “show ; 
Yes, we grinned (on the side) and ab- 
sorbed all the good advice handed out. 

Some carbon-steel taps hardened beauti- 
fully, after two or three trials, and broke 
in less time than it took to harden them. 
That bar of 34-inch stock wouldn’t 
harden, so it was blamed to the firm in 
this country, who sometimes annealed 
stock that was sent over from England 


us.” 
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hard. Then the other cutters we had 
ready wouldn’t harden, even in water. 
That was the fault of the fire. I gave him 
credit here, for the fire was poor, and 
let him take the rest of the lot to the 
city to harden as he saw fit. 

They came back in a day or so with 
the corners melted off, and those that 
were hard clear through were so brittle 
that they broke like glass. 

I think the steel man felt sore because 
I shipped the whole lot back, but nothing 
else was left to do. The carbon stee! was 
used for arbors and boring bars, and a 
couple of good old standard brands or- 
dered, with the result that we had no 
more trouble. 

I’ve had a good many years’ experience 
in the working of steels, and find that I 
am never too old to learn, and always 
give a new man a chance to make good, 
but when he falls down on his own deal 
I believe it’s time to cut his acquaintance. 

Now I don’t say that those steels were 
worthless for when properly treated they 
might have been all that they were repre- 
sented to be for the work they were in- 
tended for; but we had to have a 
that could be successfully handled under 
ordinary conditions. 

Easton, Penn. 


steel 


H. M. 








A Stubborn Repair Job 








Some time ago it became 
during the work of a large manufactur- 
ing plant to remove a rather large coup- 
ling from the shaft of a motor that was 
used for the driving of large generators 
on the test floor. And since we had a 
decidedly interesting time of it, before 
the trick was accomplished, I have 
thought the job might be worth describ- 
ing as an example of what sort of an 


necessary 
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REMOVING COUPLING FROM SHAFT 


experience an erecting man occasionally 
gets up against. 

The motor shaft was about 6 inches in 
diameter. As it considerable of a 
job to dismantle the motor in order to 
get the shaft and armature out, so that 
the coupling could be taken off in a pow- 
erful press that hand, the job 
was started by hand. A strong screw 


was 


was at 
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jack was placed on the end of the shaft 
and tightened up against a strong V 
clamp that had previously been attached 
to the coupling by bolts, as shown in 
the sketch. 

Tightening the jack screw to the limit 
of the small end of a crowbar, which the 
holes in the would accommodate, 
did no good; the next step was to tighten 
the nuts on the bolts. These, having a 
finer thread than the jack, would give a 
stronger pull while they lasted, which 
not long. 

After replacing the broken bolts with 
new ones, two husky men with 12-pound 
sledges were induced to strike simultan- 
eously upon opposite sides of the back 
face in an attempt to drive the piece off 
while a third man with a sledge and 
wrench, kept the bolts up to the strong- 
deemed This method 


screw 


was 


est tension safe. 
failed. 

As the saving of the coupling was not 
the most important part of the job, a row 


of -inch holes was then drilled through 
the hub, down as close to the shaft as 
possible without drilling into it. This 


row of holes was laid out on a line paral- 
the shaft sketch) 
and was expected to relieve the fit enough 
to allow the coupling to be off, 
which another work 
showed it had 


holes, 


lel to the anis of (see 
forced 
session of sledge 
failed to do. A second 
similar to the first, 
then drilled and the sledges again brought 
into play, with the same result—the fit 
was still apparently as solid as Gibraltar. 
As the case was becoming desperate, 
a large blow torch rigged up and 
connected by to the city mains 
and the compressed-air system of the 
shops. This flame played on the coup- 
ling while the shaft was protected from 
the heat as much as possible by 
tos sheeting. After the coupling had been 
heated up to a blue heat, the fit 


row of was 


was 


hose gas 


asbes- 


slowly 


vielded; urged by the sledge blows of 
four good, husky helpers, working in 
relays, while a fifth kept the bolts 
Strained to their limit. Not until the 


hub had a bearing of only one inch on 
the shaft could it be moved by the jack 
screw. 

After some days’ work by from 
three to five men, the shaft was removed, 
and then I commenced to look up the his- 
the case. The hole in the hub 
originally been large for the 

and had been shimmed up with 
iron. Then, because the hole was 
small, the coupling had been 
heated and forced on, in the above-men- 
tioned press, with a total pressure of 50 
tons, while fot. It was thus no wonder 
that it came off hard by hand, but, as the 
road-erecting man said: “I’m glad it hap- 
pened right in the shop, for had it been 
outside, every man here would have been 


three 


tory of 
had 
shaft 


too 


sheet 


now too 


ready to call me a fool and would have 
been intimating that I didn’t know my 
business.” 

Milwaukee, Wis. H. B. M. 
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A Drill Chuck for the Tail- 
stock 








Anyone operating a lathe in a jobbing 
shop knows how often it is necessary to 
drill holes in work held in the chuck on 


the live spindle. The drill chuck is 
usually mounted on a taper shank fitting 
the tail spindle. This necessitates the 


removal of the tail center and results in 
much loss of time. 

The drill-chuck body, shown in Fig. 2, 
and the center drill holder, shown in Fig. 
3, obviate the taking out of the tail cen- 
ter as they slip over it. 
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A DRILL CHUCK FOR THE TAILSTOCK 
To use these devices a_ special tail 


center is made, as shown in Fig. 1. The 
A is straight, about three diameters 
The collar B has two notches 
the lugs D. 


part 
in length. 


milled in it, to accommodate 








The collar B can be either shrunk or 
pinned on, as desired. 
California. J. H. FRESH. 
The Melville Macalpine 


Reduction Gear 








This somewhat astonishing set of “her- 


ringbone”’ or double-spiral gears appears 


to be an object of interest to many just 
now, and not all of them gear men. 
Your statement that they have totally 


knocked out the calculations of the “best 
authorities” leads me to the remark that 
I have never heard of a practical test on 
the strength and power of gearing that 
did knock out all calculations and 
authorities. It is well, in that 
sort, to test the gears first and then make 


not 


cases of 


the calculations to fit the test. The prob- 
lem is not within the reach of exact 
mathematics. 

But, with regard to the spiral gear, 


herringbone or otherwise, it, may be re- 
marked that points to one result 
that would probably agree very well with 
experiment, and that the 
teeth of spiral gears press against each 
other at an angle, there is a lateral or 
wedging action, and it is this wedging ac- 


theory 


that is since 


tion that requires the gears to be made in 


pairs, right and left. If the two gears, 
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right- and left-hand, were separate, they 
would tend to pull apart and the pressure 
between the teeth would vary directly as 
the secant of the angle of the spiral. 
If the angle was 45 degrees for example, 
the pressure between the teeth of the 
gears would be 1.41, or nearly one and a 
half times the direct pressure being trans- 
mitted. Therefore, since the friction be- 
tween the teeth is directly as the pres- 
sure, it follows that the friction of the 
spiral gear of 45 degrees is nearly 50 
per cent. more than that of the common 
spur gear. 

If the Melville Macalpine gear did well 
as to efficiency, then the ordinary straight 
spur gear in the same place would have 
shown a better result. 

The spiral gear has its place, but not 
in one case out of 20 where it is used, 
and it is particularly and always whether 
single or double, unfitted for the trans- 
mission of power. I do not know of a 
solitary where spiral gears have 
been compared, practically, with proper- 
ly cut and mounted spur gears, under the 
same circumstances, so that the whole 
question is a matter of judgment. For 
high speeds the combination of a worm 
and worm gear does very well in the mat- 
ter of efficiency, but I believe that a pair 
of bevels and a pair of spurs doing the 


case 
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no purpose whatever and might as well 
be bolted down hard in its place. This 
floating frame is the only visible reason 
for mounting the two pairs of gears so 
far apart. Perhaps they would take up 
less room and weigh and cost something 
less if bolted close together without the 
floating frame. But it is sometimes ne- 
cessary to have some sort of queerness 
in a machine to make it look mysterious 
and difficult and bewilder the unsophisti- 
cated. The floating frame is an excellent 
foundation for a.... patent. 

If Melville and Macalpine will try the 
experiment over again with plain spur 
gears, they will probably get a better re- 
sult than with the spirals. Perhaps a 
“stepped-gear” set, several spur gears of 
narrow face bolted together to make one 
wide-faced gear with staggered teeth, 
would give a little smoother action. Such 
a combination is a good substitute for 
the herringbone style without its lateral 
strain and friction and far easier to make. 

Lexington, Mass. Geo. B. GRANT. 








A Handy Corner Square 








Accompanying is a sketch of a square 
which I made some time ago and which 
has been found useful to a tool- 


very 








--> 


No. 2-56 F.H. Blued 








A CORNER SQUARE AND ITs Ust 


Same work in the same place would show 
a better result. 

Why the “floating frame” Mel- 
ville Macalpine gear? I have heard 
of no explanation and can think of none 
except the one that the gears are so 
wretchedly cut that they need some sort 
of wabbling mounting to accommodate the 
wabbling action of thick and thin teeth. If 
the gears are properly cut and accurate- 
ly spaced, the floating frame would serve 


of the 


Very often we have occasion to 
around the inside or out- 
side of a corner. Ordinarily, you would 
have to put a square on one side and 
strike a line, then change it to the other 
surface and make a line to intersect, or 
else use a surface gage. With this tool 
placed on the edge of the work, you 
strike both lines at once, and their in- 
tersection is accurate. 
Jersey’ City, N. J. 


maker. 
strike a line 


F. W. KILLAM. 
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Special Correspondence 





The S. K. F. Ball Bearings 





—_—_ 


The Swedish ball bearings manufact- 
tured by the Aktiebolaget Svenska Kul- 
lagerfabriken, of Gothenburg, are just 
being introduced into this country. The 
radial bearings are made in four types, 
light, medium, heavy and extra heavy. Of 
these the first three correspond in gen- 
eral dimensions and capacities with the 
three types with which the trade is al- 
ready familiar. 

Fig. 1 shows at the left a radial bearing 
of the extra heavy type, in the center 
a radial bearing of the medium type, and 
at the right a_ self-contained double 
thrust bearing. 


pressure is needed to snap these balls 
into place after the cage is slipped 
around the inner race; thus the inner 
race, cage and balls become a unit when 
assembled. To remove this unit from the 
outer race it is necessary to snap out 
a few adjacent balls or two pairs of balls 
diametrically opposite. A feature of the 
cage, also, is the absence of rivets or 
screws. It will be noted that the two 
rows of balls are staggered, both when 
viewed along the axis of the bearing and 
at right angles thereto. 

It is claimed that the curvature of the 
outer race is such that the areas of con- 

















BALL BEARINGS 

















Fic. 2. S. K. F. BALI 


Fig. 2 shows a radial bearing and the 
thrust bearine disassembled, while Fig. 
3 shows in a diagram the relationship be- 
tween the inner and outer races, the two 
rows of balls and the ball cage of a radial 
bearing. 

The feature of this bearing, as seen in 
Fig. 3, is the spherical bearing surface of 
the outer race, having a radius struck 
from a-center on the axis of the bearing 
shaft. Because of this construction it is 
possible to swing the inner race with the 
ball cage filled with balls, as shown in the 
center bearing of Fig. 1. The cage is 
made of phosphor bronze and the recess- 
s holding the balls are a trifle wider than 

ball diameter, so that the balls have a 
little freedom when in place. A | 


ignt 


BEARINGS DISASSEMBLED 


tact between each ball and the inner and 
outer races are equal 

Furthermore, the spherica! shape of 
the outer ball race allows freedom for 
deflection of the shaft with load and any 
lack of alinement is taker care of with- 
out excessive pressure being brought 
upon any one bal! 

The double thrust bearing shown in 
Figs. 1 and 2 is equally ingenious in con- 
struction. The inner outlines of the shell 
are such that they form spherical seats 


for the washers, rendering them self- 
alining and through the opening shown 
at one end, all of the parts can be in- 


serted and removed with ease and with- 


out the use of tools 
In addition, the company manufactures 


single and double thrust bearings with- 
out housings and several types of radial 
bearings adapted for many classes of 
service. 
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Fic. 3. DIAGRAM OF B 
RELATION IN S. K, I 


These bearings are being introduced 
into this country by the S. K. F. Ball 
Bearing Conipany, 50 Church street, New 
York City. 
ty at S + GG ue 
JK, OBITUARY |) 

J. J. Connell, general superintendent 
of the Nicetown plant of the Link-Belt 
Company, died on April 18 after a short 
illness. Mr. Connell was but 39 years 
old. 

F, J. Plummer, until a few years ago 
superintendent of the C. B. Rogers Ma- 
chine Company, Norwich, Conn., died in 
that city on April 15. Prior to 1890, Mr. 
Plummer was superintendent of the S., 
A. Woods Machine Company for a num- 
ber of years. He was 69 years old at 
the time of his death. 

John W. Blanchard, founder of the 
Blanchard Machine Company, Cam- 
bridge, Mass., of which he was president 
until four years ago, died on April 18. 
Mr. Blanchard was 78 years old and had 
engaged in the manufacturing business 
for nearly 50 years. His son, Winslow 
Blanchard, is now president of the Blan- 
chard Machine Company 








The public in general has but a faint 
idea of the tremendous amount of cement 
which is being used in the construction 
of the locks at Gatun and Miraflores on 
the Panama canal. Over 3000 barrels of 


cement is now being laid in place daily 


it these two plants. An interesting side- 
light on this feature of t work is that 
has just been drawn by the At- 


voucher 
las Portland Cement Company, the con- 
tractors for the cement, in favor of the 
Isthmian Canal Commission, in the 
amount of 523,000, which money is being 
paid the commission as bonus on empty 
cement bags returned from the isthmus 
in one shipment. These shipments of re- 
turned bags are being made continuously, 
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Overhead Charges and Machine-hour Rates* By Charles Robbinst 








outlines a 
over- 
which 


The following analysis 
method of determining the hourly 
head charges per machine tool, 
will be called the machine-hour rates. 
Overhead charges grouped in 
three main classes: 
A Charges against the entire factory. 
a Fixed charges: these include interest 
and depreciation, taxes and insur- 
ance on buildings, grounds and ac- 


can be 


cessories. 
b Variable charges: these include re- 
and renewals on buildings 
accessories, omitting all 


pairs 
and 
charges which can be set off di- 
rectly to a particular section of the 
factory; charges against the store 
room and the tool room; defective 
design, material or workmanship; 
printing and stationery; lubricants 
and general manufacturing sup- 
plies 
c Salaries (not chargeable to a definite 
these include cost of su- 
(manager, superin- 
tendent, foreman); engineering 
and drawing; clerical force, in- 
cluding office boys and general la- 
borers. 
B Charges against each section of the 
factory. 
a Fixed charges; 
able portion of the total 


section) : 
perintendence 


including an equit- 
factory 


CHARGES Pt 


Pype of Machine Fixed Variable 
Vertical Boring Mills 

1 mn. 6O0-in 80 O02 80.25 

72-in.- 100-i1 0.04 0.45 

10-ft.- 14-ft 0.05 0O.SO 

16-ft.-24-ft. Ext 00S 2 OO 
A erage pet ent. of total 4 > 
Radial dri ) so 0? so 30 
Radial dri 10 0.04 0.60 
Average pe ent. of tota 4 51 
Engine La 

0 W) sO. O02 SO 25 

Ht) Ho 0.08 0.50 
\ i Y] o ) 1 
Pla el 

ow t) SO Of sO) " 

att lott 0.06 1 Ww 

12 ft.-14 0.15 > 60 

‘ e Dp ‘ 
\ i | 
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fixed charge and interest, and de- 
auxiliary apparatus 
(except ma- 


preciation on 
located in the section 
chine tools). 

b Variable charges: include a 
portion of the variable charges as 
well as similar charges belonging 
to the section, such as repairs and 


these 


*Abstract from Journal, American Society 
of Mechanical Engineers 

*With Westinghouse Electric and Manufac 
turing Company 


renewals, storeroom and toolroom 
charges, defective design, material 
and workmanship, lubricants and 
manufacturing supplies. 

c Salaries: including a portion of the 
total salaries as well as those be- 
longing exclusively to the section, 
that is, foremen, clerks, errand 
boys, laborers, cranemen, etc. 

C Charges against each machine tool. 

a Portion of fixed charge. 

b Portion of variable charge. 

c Portion of salaries charge. 

d Interest on cost of tool, fairly taken 
at 6 per cent. 

e Depreciation of value of tool (see 
explanation below). 


f Cost of power to operate tool, in- 
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Fic. 1. DEPRECIATION AT 10 PER CENT. 
REDUCING BALANCE 
rk Howur Total or 
Machine 
Deprecia Hour 
Salaries Interest tion Power! Rate 
$0.15 $0.05 S80 05 $0 O01 $0.53 
0.25 0.08 0008S 0.01 0.41 
0.40 O.15 0.15 0.02 1.57 
1.00 0.30 0.30 0.08 5.71 
rs Ss Ss l 100 
0 20 $0.03 $0.08 $0.01 $0.59 
0.35 0.0% 0.04% 0.01 1.18 
51 7 7 l 100% 
SO. 12 S0O.04 SO. 04 SOO] SO. 4S 
0.25 0.10 0.10 0.0] 0.09 
9 10 LO l 100 
SO 30 S005 SO05 S001 S100 
oO oOo 0. ] 0 15 oO. Oo 2 OS 
1 0. 25 0.25 0.08 LOS 
‘) > | Ow 
INF Hot RATES 
cluding also lighting and crane 
service. 
DEPRECIATION OF VALUE OF MACHINE 


TooLs 

A method frequently used in calculat- 
ing the depreciation in value of a machine 
tool is to allow 10 per cent. of a reducing 
balance; that is, 10 per cent. of the first 
cost if charged off the first year, 10 per 
cent. of the remaining cost the second 
year, and 10 per cent, of the second re- 


mainder the third year, etc. This method 
is based upon the fact that the apparatus 
actually decreases in value year by year. 
Allowance for depreciation in any given 
year can be made easily by the aid of 
the curve in Fig. 1. This curve gives the 
percentage of the first cost corresponding 
each year to 10 per cent. on the reduced 
balance. For example, the curve shows 
that the depreciation on a tool that has 
been in service five years will be 6.6 per 


cent. of the original cost. If this cost 
was $4500, the allowance for deprecia- 
tion during the sixth year, according to 


the 10 per cent. reducing balance method, 
is $4500 « 0.066 — $297. Since this is 
10 per cent. of the reduced cost, the 
value of the tool at the end of the fifth 
year is 52970. 

Tools designed for special work will be 
discontinued after a comparatively limited 
period, and therefore, depreciate in value 
much more rapidly than is indicated by 
the foregoing method; a special allow- 
ance frequently made for such tools is 
generally known as utility depreciation. 

Table 1 contains a summary of ma- 
chine-hour rates obtained by this method. 
It is assumed that machines have been 
installed six years, so that the deprecia- 
tion is 6 per cent. on a basis of 10 per 
cent. reducing balance. 








Machine Tool Calculator for 
Milling Machines* 








The chart has full instructions for de- 
termining the amount of metal removed 
per minute by a milling machine. 

Example: Width of cut=8 inches; 
depth of cut=—0.2 inch; advance of 
table per minute — 5 inches; area of cut 
is 8 » 0.2 — 0.16 square inch. 

To find the cubic inches of metal re- 


‘moved per minute, find on the diagram 


the intersection of the horizontal line 
through 0.16 square inch, and a vertical 
line corresponding to a table advance of 
5 inches per minute. The curve passing 
through this intersection corresponds to 
a rate of cutting of 16 cubic inches of 
metal per minute. For machinery steel 
or mild steel, the power required by a 
horizontal milling machine of this type 
is about 1.6 per cubic inch per minute, 
making the total requirement 1.6 « 16 
25.6 horsepower. A vertical miller re- 
quires about one horsepower per cubic 
inch per minute, or 16 horsepower under 
the foregoing conditions. 

The power required by milling cutters 
varies according to their construction 
and care should be employed to deter- 
mine the proper constant for each class 
of cutters. 


*Abstract from Journal, American Society 


of Mechanical Engineers 
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Speed of Cutter in R.P.M. 
CALCULATOR FOR MILLING MACHINES 





= 
> =*) 
= 
SP «x 
_ 
; 
=> “ - 
= ~ ~ 
= f 
Z 
| - a 
a | 
= 
i 


H 


‘ 
0 
° 


























20 - © re) 
*199NQ jo J9}9UIVIG 


— 

= | nee Se 

So . ae = = 
-_ 

—] oo e r=) ie) ” o ’ _ 

Me S . a ° a . . 7 


0.9 


“sayouy Ul 3nd jo yidag 
Nn S * 
*Sdyouy] aienbs Ul 43ND jo vary 


20 
18 
16 
14 




















Ma 


eft 
Ne 

















May 5, 1910. 








l 


Joun A, Hit, | 


Cor Spor le 
ject 

14 
‘ i ) 

(ol 

su p 
prepaid to 
“ts te I’, 
Me oO - { 
forel 
British posse 


phe re 
Hil 


stern Hen 
Published 


Ea 


Entered at New 
matter « 

Cable Addr 
Busine 








Hill Publishing Company 


Pric 


7 Lor ° 
scriptions for E1 
and British 
Hemisphere 
England For 


isp! t re, 
e of 


under the nan 

the Hill Publis! 
Unter den Lin 
Price for Germal 
Switzerland 32 
Eastern Hemisp 
South America 4 


York Post Office 


f 
) 


s Telegraph Code, 


W 


i 








language 

Maschinenbau,”’ by 

g Co... m D li . a 

len, Be eh, A 2 

24 M., ria 29 K., 

Fr., other countries in 

here 35 M., North or 
0 M., or $10. 


2s mail 
the second class, 


*“Macuinist,”’ N, Y. 























CIRCULATION STATEMENT 
Duri 1900, Leon copies For Ap 
1910 Le ( Lie I thily 
/ lish ec) r G / tuta 
114,000 
eee $t),0000) 
\ sent 7 pula ) eturns from 
( ‘ p 
~ 
Contents PA 
il nd ine I { R ns th 
\W e | s s Son 
Feed i? \ s Sie 
\ Ilig st 1 © ii S 
1 |b s l’o ng Ma 
S14 
\\ iat Ire s Me 
| s S15 
I ching P v \ 
La ea S16 
I resting Ways \l Molds 
( <SW | ad . i ake Sh we ae Sli 
(n Un I A 
Screw M $21 
Some Ingen s | n s l i Sima 
Shop Sca 
An Un it l In ! S24 
Shar] iz ¢ VW 1 | s 
kt S25 
rangye’s Museur the Watt Epoch 
making Deve Es a ke ces S26 
Standardization vs. ¢ nding Principles S*1 
Automatic Machin Used in the Manu 
facture Li txccnagedve wanes S32 
sushing Loose IT’ Ry nin eh cleat ere canis SO 
Letters from [ra Me 
Inspection Worl A Simple 
Gear resting Rig for Hardened 
Gears, Facing a Coupling in Place 
-A Boring Tool Holder....An 
Experience wit Steel A Stub 
born Repair J A Drill Chuck 
for the Tailstock . Melville-Macal- 
pine Reduction Gea Ilandy Cor- 
ner Squa SO6O-S40 
Overhead Charges ind Machine-h 
a ee eee ae 842 
Machine Tool Ca t Mi ng Ma 
hines s4u 
Efficiency f Large G s S43 
New Tools and Ma ne Sh Apr nees S45 


AMERICAN MACHINIST 


oA 




















Efficiency 








Many of us know things that are not 
so, and with some of us a part of this 
useless knowledge may be in regard to 


the efficiency of large gears. 


We believe that we are well within the 


bounds of truth in saying that the 
majority believe that large gears are 
very inefficient. 


This misinformation or lack of infor- 
mation is easily explained. The data that 
are available in regard to the efficiency 
of gears of any at best and 
apply to pinions and small gears. Large 


size are few 
gears have not been extensively tested, 
for there but technical 
and factories equipped appliances 
for gear testing and capable of absorb- 


are few schools 


with 


ing several thousand or even several 
hundred horsepower. Again we do not 


always distinguish between a large gear 


with cast teeth and a similar gear with 
cut teeth. 

In the early days of factory engineer- 
ing, gear drives were common for trans- 
mitting power fro shaft to shaft 

roughout the plant. As t vent on 


tl 
these drives were replaced—in 


belting, in other cases 


cases by 


change from mechanical transmission to 


electrical distribution of power. It has 
been verv easy to assume that the rea- 
son for discarding the gears was because 
of their inefficiency. Enthusiastic advo- 
cates of electric drive have time and 
again referred to the substitution of 
motors for mill gearing with elation and 
lave either stated or implied that the 


change brought about a great saving of 
power. 

In further support of the common be- 
lief that gearing in large sizes is inef- 
ficient we quote the from the 
presidential address of Mr. Denny to the 
Institution of Marine Engineers, in Eng- 
land, on October 5, 1908: “It fre- 
quently been suggested that if some in- 
spired engineer could system 
of gearing that would be lasting and re- 
liable, not too noisy, and would not ab- 
sorb in friction per 
cent. of the power, turbine engines would 
be capable of application to any speed of 
and an\ of propeller. 
Here, Mr. Denny gives expression to an 
oft repeated suggestion, that if 
gearing could be made having 


following 


has 


evolve a 


more than, say, 10 


vessel to size ” 


large 
an ef- 


¢ 


ird wo 
With d ef 
have the record 
largest gears in p 
largest gears in 


made and tested 


step for- 
this belief € 

of performance of t 
int of horsepower ever 





the Melville-McAlpine 


reduction gear through which 6000 horse- 
power has been transmitted 

To show the measure of the per- 
formance we quote a paragraph from an 


Geor ge 


article by 


January number o 


the 


“Considering 


Westinghouse in the 
f The Electric Journal: 
of 


important bearing 


the question of efficiency on the ultimate 


success or failure 
gratifving 


trial 


culiarly 
peated 
} the 


that 
r. Denny 


and 


A 


M has 
T 


» be exact, the 


been 


efficienc\ 


of the gear, it is pe- 
to have found by re- 
careful measurement 


transmission loss hoped for by 


divided bv seven. 


surpasses the 


Few ¥ 
more than satisfactory figure of 98.5 per 
cent. 

The hope was for an efficienw of 90 
per cent., tl rulf was an efficiency 
ot ™\! ns pel Cc ne 

Larg heve o drives \ ET 1S 
' 
been especia cond d: it is ere 
lor o! iteres to read t I 0 1g 

Ag 
from a paper prese d by Prof, ¢ Mi 
Allen, to tl American Socie f M 
’ . | ral ’ ? , , > 
. iwe ‘ i > OT ‘ > U 
water wheels Che total horsep rd 
vered to the generator was pro 
itely 700 I driving gear was of 
tl ord 1a! od ortise ft p outsid 
d net 6 feet > ches pprox re 

ith > 1 ne ‘ i” 
with 68 teeth 14 inches wide shing 
with a cast-iro pinion which had 48 
teeth with planed-tooth outline. At full 
load the loss of the gear was 3.5 per 


cent. and 3.4 


per 


cent. for two separate 


units, or the efficiency of the horizontal 
shaft vertical-wheel gear drive was about 
96.5 per cent. The gears were well lub- 
ricated with a thick grease 

“About nine months later it was neces- 
Sary to test one of these same units in 
exactly the same manner. The loss in 


gears this time wa 


giving 3.1 per cent. 


“All of the 
cerning the loss dt 
leads the 
are properly 
erated, and 


writer to 


ire Tf 


information obtained 


desig 


s a trifle less, the test 


? 
con- 


to 


' 
¢ 
ic 


conclude that if gears 
ned, set up, and op 


nrer ? 


1ot overloaded intermit- 


tently or continuously or left to care for 
themselves, they should show an effi- 
ciency of from 95 to 97 per cent - 


Are not these bevel 


' 


drives efficient 


fear 








844 


compared with the majority of mechan- 
ical devices ? 

As a matter of fact do not the above 
figures agree with common sense? The 
quantity of heat generated by the ab- 
sorption of one horsepower for an hour 
is 2545 British thermal units. If we try 
to give an expression to the statement 
that large gears are inefficient by assum- 
ing a loss of 10 per cent., in the case 
cited by Professor Allen, 70 horsepower 
would be dissipated in heat. A multipli- 
cation will show what this means in 
British thermal units per hour and the 
presumption is strong that the gears 
would heat, cut and wear under such 
a condition. 

The same reasoning will probably ap- 
ply to many large-gear drives concern- 
ing which there has been speculation in 
regard to efficiency. Had they been ex- 
tremely inefficient they would not have 
operated satisfactorily for a long period 
of time. 

These figures show that large-gear 
drives are not necessarily inefficient, but 
on the contrary may be decidedly the 


reverse. 








A Social Effect of the 
Automobile 








While the effect of the advent of the 
automobile on the various industries has 
received great attention, there is one 
phase of the matter that has been hardly 
noticed at all, yet it is present with us 
at all times. The automobile has done 
more to increase the public estimate of 
the dignity of labor than any other force 
in modern history. Press and pulpit have 
both tried in their way to laud the social 
importance of the laboring man, with no 
other effect than to call greater attention 
to his shortcomings; but when an auto- 
mobile owner has to sit on the fence 
while his paid chauffeur crawls under the 
machine and gets it to running again, he 
feels ashamed to have his friends ride by 
or stop and offer advice which he cannot 
understand. He would be proud to say 
that he was the one who found the broken 
wire or the checknut, that was all that 
was the matter with the machine. 

Three-fourths of the cars are owned by 
men who are steadily increasing their 
respect for the “greasy mechanic” and 
outdoing him, as to grease, at least, in 
learning what there is inside their cars 
and how to keep them going. Any per- 
son naturally respects the man who can 
show him that he knows something that 
he needs to know. In the days when the 
average man’s intercourse with machin- 
ists consisted in telephoning to the shop 
for them to send up after his lawnmower 
once a year, he had no chance to respect 
the latter’s knowledge; but when he owns 
an automobile it involves constant use 
of machine-shop facilities, machine-shop 
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language and association with grease and 
machinists, and he necessarily finds that 
this former “greasy mechanic” is pos- 
sessed of a store of knowledge more val- 
uable than his own. 

As a result, our lawyers and doctors 
are acquiring a healthful respect for the 
men who can do things, and a desire to 
do things themselves that has led more 
than one of our acquaintances to fit up 
a shop of his own in his garage. All of 
which leads to the observation that “A 
man’s a man for a’ that” and all that is 
needed to make men see it is a common 
interest. 








The Growth of Workmen’s 


Compensation Laws 








With the unmistakable trend toward 
legislation in the direction of prescribing 
compensaton for injured workmen in- 
stead of the present system, which in- 
duces costly litigation that embitters both 
sides, it is well to be familiar with the 
laws which are already in force in other 
countries. 

Bulletins of the Bureau of Labor con- 
tain some interesting information along 
this line and we find that this is prac- 
tically the only country where the laws 
do not give compensation, without suit, 
to workmen who are injured in the in- 
dustries. These laws vary widely, but 
in all except Austria, Germany, Hungary 
and Luxemburg, the entire burden rests 
on the employer; in the four named, it 
is divided between the two parties. With 
the exception of Sweden, it is based on 
the average wages of the injured party. 

In most of the countries, the employer 
may contract with state or private insur- 
ance companies to handle the claims and 
in some this is compulsory. Provision is 
usually made to protect the beneficiary 
against insolvency. 

In most countries the law applies to 
those engaged in actual manual work 
only, or those exposed to similar risks, 
but in Belgium, France and Great Britain 
practically all employees are included. 
Most states exempt intentional or gross 
negligence, but some consider this per- 
centage too small to be taken into ac- 
count. 

The list includes Austria, Belgium, 
British Columbia, Cape of Good Hope, 
Denmark, Finland, France, Germany, 
Great Britain, Greece, Hungary, Italy, 
Luxemburg, Netherlands, New Zealand, 
Norway, Queensland, Russia, South Aus- 
tralia, Spain, Sweden and Western Aus- 
tralia. 

Add to this the investigations that are 
being made in a number of our own 
States and it will be seen that the ques- 
tion is one that it is well worth while to 
consider carefully. 
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National Metal Trades Con- 
vention—Error 








A typographical error that crept into 
the paper covering the Cincinnati Con- 
tinuation School, published in the report 
of the above convention, might be mis- 
leading. On page 757, second column, 
the paragraph commencing “Three les- 
sons cover the course,” etc., should have 
read “These lessons cover the course,” 


John C. Perrin, superintendent and de- 
signer of the Lozier Motor Company, 
sailed on April 28 for an extended trip 
through Europe. 

Walter G. Scott, formerly employed by 
the Allis-Chalmers Company, has been 
appointed chief draftsman of the Cyclone 
Drill Company, Orrville, Ohio. 

Samuel L. Platt, a frequent contributor 
to our columns, has accepted the position 
of assistant treasurer with the Bradley 
Rust-Proofing Company, of Brooklyn, 
New York. 

A. F. G. Fritz, formerly connected with 
the Tee-Square and Triangle Company, 
Newark, N. J., has become chief drafts- 
man of the Hartford Suspension Com- 
pany, Jersey City, N. J. 

Charles W. Werst, until recently gen- 
eral foreman of the Baldwin Locomotive 
Works, Philadelphia, Penn., has accepted 
the position of assistant superintendent 
of Lima Locomotive and Machine Com- 
pany, Lima, Ohio. 

C. A. Nourse, for the past three years 
with the Alden Sampson Manufacturing 
Company, Pittsfield, Mass., as superin- 
tendent, has resigned to take a position 
with the American La France Fire Engine 
Company, Elmira, N. Y., as machine-shop 
foreman. 

Arthur W. Cash, mechanical engineer 
engaged in the manfacture of special 
valve apparatus, has become associated 
with the H. Mueller Manufacturing Com- 
pany, Decatur, IIl., and will be in charge 
of the regulating-valve and engineering 
department. 

William H. Taylor, formerly chief en- 
gineer of George V. Cresson Company, 
and more recently mechanical engineer 
of Tabor Manufacturing Company, Phila- 
delphia, has been made manager of the 
engineering department of the Federal 
Advertising Agency, New York. 


etc. 











William W. Estes, until recently a 
member of the engineering staff of the 
Rhode Island Company, has accepted a 
position with the General Fire Extin- 
guisher Company, Providence, R. I., 
where he will design machinery to be 
used in the manufacture of pipe fittings 
and similar work. 
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New Tools and Ma- 
chine Shop Apphances 
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~ Showing New Ideas in Machine Shop 
Equipment That Make It Possible 
To Do Better Work at a Reduced Obst 

















a _ T-slots. It has an automatic feed of 36 
A Double Head Lincoln legge 

saab : inches. The saddle provides a bearing 

Milling Machine ANY new or improved machine of 34 inches for the table. There are 

or shop appliance of interest to 12 changes of feeds from 0.010 to 0.130 

' our readers will be illustrated inch per turn of spindle, with reverse 
The halftone shows a double-head and described in this department. scisilin etn 
ICC aAllIsiii. 


Lincoln milling machine, known as their ; 
No. 8, which has just been put on the A full and more detailed de- — . 
market by the Hendey Machine Com- Scription will be arg! ousted Portable Cylinder Boring Bar 
. Special interest and it appears - 5 

here before being sent elsewhere. 








pany, Torrington, Conn. 


: or igh Speed ‘Tools 
The main spindles of hammered steel tor | ligh pect PY 











have a hole 1', inches diameter through ALL descriptions appear in all 
them. The spindle journals are tapered, the four editions of the paper— Following the development of machin- 
front ones being 534 inches long by 4'¢ Weekly, Monthly, Weekly Eng- ery for the use of high-speed steel comes 
inches diameter at the largest part lish and Weekly German. the Ryerson portable cylinder boring bar, 
tapered to 334 inches. The noses of the herewith illustrated. While primarily de- 








signed for reboring locomotive cylinders, 








spindles are 3!4 inches diameter threaded 
it is equally applicable for steam engines, 





steam hammers, air hoists, etc. The con- 
struction of this device has been made 
extra heavy for the use of high-speed 











steel tools. Among the novel features 
niay be noted a continuous feed instead 
of the usual star feed. Furthermore the 
tool holder is made so that straight tools 
may be used, thus avoiding chattering. 

This machine is made in two sizes; No. 
1 with 4-inch bar, and the No. 2 with 6- 
inch bar. Arrangement is made so that 
the No. 1 bar may be given two feeds 
and the No. 2 bar, three feeds. These are 
obtained by change gears and are instant- 
ly available. Another feature is that dif- 
ferent size tool heads may be used, these 
being easily attached to the master head 
which is permanently located on the bar. 
All of the principal parts are steel, the 
frame being a steel casting. 

The 4-inch bar is arranged for bor- 
ing cylinders from 93, to 30 inches diam- 
eter, and up to 44 inches in length. 














DOoUBLE-HEAD LINCOLN MILLING MACHINE The 6-inch bar is suitable for bor- 





3'% threads per inch and are reamed No. 
12 Brown & Sharpe taper. The cone pulley 
on the driving shaft has 3 steps for 4- 
inch belt; the ratio of the gearing is 6 to 
1. The driving shaft is carried in a 
rocking frame permitting quick adjust- 
ment when the spindle hight is altered. 
Overhead elevation is used on the 
spindles, reading to thousandths. The 
spindles are held in position, not only 
by the elevating screws but by binding 
bolts which pass through the upper part 
of the boxes and clamp the uprights and 
boxes rigidly together. 

The machine is built in six sizes with 
beds from 62 to 97 inches in length, and 
permitting a maximum distance  be- 
tween spindle noses of from 9 to 44 
inches. 

The table has a working surface 15x54 
inches and is provided with three 5<-inch RYERSON PORTABLE CYLINDER BORING BAR 
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Weis ( he 4-inch bar with neces- 


Sary equipment for boring cylinders up to 


ter is 1000 pounds; fur- 


HCl 


4 
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nished complete for boring cylinders up 
to 30 inches diameter, the weight is ap- 
proximately 1500 pounds. The 6-inch bar 
equipped for boring up to 25 inches 
diameter weighs 3000 pounds and with 
equipment for 50 inches diameter, ap- 
proximately 3700 pounds. 

This machine is made by Joseph T. 
2?yverson & Son, Chicago, Il. 








Powerful Disk Grinder 








The principal item of interest in this 
grinder is its tremendous driv- 
about thirty 
maximum 


new Besl\ 
ing power as it requires 
horsepower to perform its 
work. There are geared lever feed tables 
on both ends for two operators. 

The wheels are 26 inches diameter by 


gh about 125 


13/16 inch thick, and we 


Spindle pulley is 12 inches 





diameter for 7-inch belt. 
Table bed has two T-slots and a key- 
M for attaching angle plates, magnetic 


means of 





On eer ace, 
Cae um 
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GRINDER 


which work may be 


sition and forced against abrading disk 


held in any desired 


with sufficient pressure to secure full effi- 
ciency of machine and circle, without un- 
due exertion on the part of the workman. 
short lever gives a 


t 


by reason of the 


A comparatively) 
leverage of 14 to 1, 
geared motion and adds to the compact- 
ness and ease of handling 


The end thrust of spindle is taken in 
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both directions on hardened and ground 


tool-steel thrust collars, and end play of 
spindle is taken up on a single bearing 
bushing With this construction there 

denev to ti n and stick t 
o C tudi expan 

t cidie-St 

t 
) I Dus > lethod 

lp 1 Sp eb s 

c 1 rs ft ( lerTcl 

produce cast-ir I ters blocks to SI 

vit } t of 0.0008 

It is le by Carles H. Besly & Co. 








Boring and ‘Turning Mil 








The halftone represents the latest de- 


sign of boring mill built by the Betts 
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takes work 50 inches high under the 
7 feet diameter and 
The cross- 


tools. The table is 
is driven by an internal gear. 
rail has a 24-inch face, with a heavy 
back of box section; it is secured to 
the face of the uprights by four gibs, two 
on the inside and two on the outside of 
the fac The bed is 18 inches deep, 
10-inch depth of table 


hight of 28 inches for 


which, with a 
gives a convenient 
top of the table. The uprights have 
a 10-inch face, are of heavy section and 
are bolted rigidly to the side of the bed, 
making a stiff construction. The tops of 
the uprights are held together by a mass- 
ive box distance piece. 

The machinescan be operated either by 
motor or by belt. The engraving shows 
the machine motor driven, using for the 
main drive a 15-horsepower motor, run- 




















Machine Company, Wilmington, Del. All 
the movements of the heads on this ma- 
chine, both vertically and horizontally, 
are controlled by levers directly on the 
head; for instance, the head can be 
moved rapidly any distance along the 
rail by power, stopped at a given point 
and the tool adjusted to then cut a given 
diameter without the operator once leav- 
ing the head itself. The feeds also can 
be thrown in or out instantly from the 
same point. These movements can also 
be controlled from either side of the 
machine. The illustration represents a 
7-foot size of mill, but the company man- 
ufactures a full line of these machines 
from 5- to 20- foot swing 


The mill shown swings 88 inches and 


RING 


AND TURNING MILL 
ning at from 400 to 1200 revolutions per 
minute. There are three mechanical 
changes so that provision is made for 
a speed variation of 27 to 1, the speeds 
varying in geometrical progression; that 
is, as low a speed as 18 feet per min- 
ute can be obtained on a seven-foot di- 
ameter and as high a speed as 36 feet 
per minute on a 6-inch diameter. The 
crossrail is raised and !l4wered and the 
heads moved rapidly by means of a con- 
Stant-speed motor of 42 horsepower, run- 
ning at 1200 revolutions per minute. This 
motor is carried on the distance piece 
between the uprights. 

Eight feeds are provided, varying from 
1/42 to 1 inch per revolution, the changes 
being made through positive clutches, 
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while two rates of rapid travel are pro- 


vided, namely, 6 feet per minute and 
10 inches per minute 

All sliding surfaces are of rectangulal! 
sectior Each tool spindle is separatel) 
counterbalanced and so arranged that € 
weight onc ung does not need to t 
changed for I chang in the pos ot 
t crossrail or spindl All shafts a 
1 [ irg I I il 7S al bushed wit 
bro i no pinions have less tha l 
teet! 








\ Friction Driven Sensitive 
Drill 


Press 
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machine 


any way to act as a shifter. The 

will drill up to 9/16 inch; the greatest 
distance from spindle to tabl is 30 
inches; from center of spind t ol- 
umn 13 inches: size of tat over oO 
rooves, 16x13 inches: net weight, 300 
pounds 








Double End 


Facing Lathe 


‘Turning and 








The halftor illustrates a double-end 
turning and facing lathe, designed and 
built by Fay & Scott, Dexter, Me., for 





compressed opensid piece bus! 
ings ; ) pressed solid bus S 
T i id to orde 
specia Ss I C [ *| 
comp ’ 
' : ; 
Machine rOr Burring Nuts 
N if 1 ( pa 
rift () ; j of 
burring or shay fo 
pi < d | op ' r p ices ft 
s is sid of the cnin 
d moves t forward; the raising and 











The halftone shows a new style of 
drill press which has been brought out 
by the Barry & Zecher Company, Lan- 
caster, Penn., and is known as their No. 
2 drill press. 

There is but one driving pulley and 


the drill press can be belted direct to the 


line shaft. It will be observed that there 


are two foot levers on the base. The 
one to the left raises the friction disk 
off its driver and stops the machine. 


The treadle to the right controls the po- 
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DOUBLE-END Tt 
the Merrimac Iron Foundry, of Lawrence, 
Mass. This machine is built for squaring 
up the ends and facing flanges on heavy 
and will handle a 
feet, diameter of 


cast-iron columns, 


naximum length of 22 


> : 


column of 13 inches, diameter of flanges 


32 inches. The two end carriages have 
power lateral and cross feed, while the 
middle carriage has power cross feed 


only. Power is applied to the two chucks 
or work holders, through a splined shaft 
running through the center of the bed. 
On this shaft are mounted two sliding 
pinions which drive through an _ inter- 
mediate gear to the hollow gear which 
forms a part of the chuck. The hard- 
ened cast-steel jaws of the chucks are 


operated by two screws worked simulta- 
neously, by means of a connecting chain, 
grip the work rigid to 
the cutting strains. 


and sufficiently 
stand The 
of carriage feed are obtained by 
tumbler gear 
The weight 


changes 

means 
of a quick-change sliding 
at the head end of the lathe. 
of the machine on a 26-foot bed is 12,000 
pounds. 








RNING 


AND FACING LATHI 

















FRICTI( SENSITIVE DRILL PREss 
the driver on the friction disk 
and consequently the speed of the 
spindle. The speed can be altered at will 
with the machine in motion and with the 
driving pulley making 650 turns per 
minute, any speed from 250 to 1800 can 
be obtained at the spindle. The fork on 
the driving pulley is merely to keep the 
in place Starting and not in 


Sition of 


belt when 


A Self-Lubricating Bearing 


\ letal 








The New Era Manufacturing Company, 
Kalamazoo, Mich., is putting on the mar- 
ket a metallic packing or self-lubricating 
metal in the following forms: 
Bulk; semi-compressed straps; 
compressed half rings; compressed half 
divided 


bearing 
semi- 
bushings; 


rings; compressed 


NUT-BURRING MACHINI 


lowering of the burring spindle and feed- 


ing of nuts under the revolving cutters 


automatic. 
This eliminates all 


being 


chance of accident 


to the operator incident to feeding nuts 
under a rapidly revolving cutter. The 
finished nuts are ejected from the ma- 


chine automatically, passing through the 


chute shown in front 
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This insures from two to four times 
the production of the hand-feed burring 
machine and the finish is more uniform 
as all bur is effectually removed. The 
cutters are lowered gradually by a cam 
movement, and there is no tendency for 
the bur to turn over the edge instead of 
being cut off. A compensating spring 
takes care of variations in nut thickness; 
and safety reliefs are provided both on 
the burring spindle and feed mechanism. 
The machine is built in sizes of 1'4- and 


2-inch capacity. 








Improved Automatic Pinion 
I 
Cutting Machine 








We illustrate herewith an automatic 
pinion-cutting machine, built by the Wal- 

















AUTOMATIC PINION-CUTTING MACHINE 


tham Machine Works, Waltham, Mass., 
which, while similar in appearance to the 
machine illustrated some time ago, has 
been improved so that its output is large- 
ly increased. This improvement consists 
in a magazine feed in place of the hand 
feed formerly used. 








A ‘Tilted ‘Turret Screw 


Machine 








The halftone shows a screw machine 
with friction-geared head and _ geared 
automatic feed to the turret slide, which 
will handle stock up to 1'4 inches di- 

neter. The head and lower halves of 
the gear guards are cast integral with the 
bed. 

The cone has three steps for wide belt, 

















A TILTED-TURRET SCREW MACHINE 
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and in conjunction with the friction back 
gears gives six spindle speeds. 

The geared automatic feed is from a 
sprocket on the spindle by chain to a 
shaft in the bed of the machine and by 
it six positively driven changes of au- 
tomatic feed to the turret slide are ob- 
tainable. 

The automatic bar feed will handle 
round, square or hexagonal bars. 

The turret slide is fitted with a taper 
gib on each side the full length of the 
saddle, thus providing side adjustment. 
The saddle is provided with a supple- 
mentary tapered base for obtaining ver- 
tical alinement of the turret holes. An 
iutomatic stop is provided for each hole 
in the turret. This machine is built by 
the Wood Turret Machine Company, 
Brazil, Indiana. 








A New Gearless Reversing 
Countershaft 








In the accompanying halftone there is 
illustrated a reversing countershaft 
which employs only one driving belt and 
which is made without gearing. As will 
be seen, the reverse motion is obtained by 
means of a grommet spliced, endless rope 
belt, extending from the driving pulley 
around two idlers and then to the revers- 
ing pulley. Motion in either direction is 
accomplished by throwing the lever con- 
trolling the clutches so that they drive di- 
rectly; or through the rope belt, in the re- 

















WHEATON GEARLESS, SINGLE-BELT, RE- 
VERSING COUNTERSHAFT 


verse direction. The idler pulleys are of 
the self-oiling type and their position is 
adjustable so as to guide the rope prop- 
erly on the driving and receiving pulleys 
and also to give the requisite tightness to 
the rope belt. 

It is claimed that the space occupied 
by this device along the shaft is only 
12 inches, or about half that required for 
most devices designed for the same pur- 
pose. All parts are self oiling and of the 
regular construction adopted by the build- 
ers for their ordinary two-pulley counter- 
shafts. The advantages claimed for this 
device are cleanliness, efficiency and com- 
pactness. It is manufactured by Carl 
M. Wheaton, 9 Calendar street, Provi- 
dence, R. I. 
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A Lathe Tool Holder 








The illustration represents the “Ideal” 
tcol holder which is furnished with seven 
high-speed steel cutters and a wrench, 
the tools being ground to shape and num- 
bered. As will be seen the cutter is 
clamped in such a way as to be gripped 
on all four sides and the tool can be set 
to suit various kinds of work; that is, it 
may be used as a right and left diamond 
point, right or left offset round nose, 
right and left side tool, and thread tool, 
or it may be used for various other tools 
to suit the operator. The cutters are 
stock sizes and shapes readily obtained 
in the bar. The holder is made in three 
sizes and for extra heavy cuts the two 
larger sizes have a pin inserted near the 

















LATHE TOOL HOLDER AND SET OF CUT- 
TING TOOLS 


bottom of the holder which fits a nick in 
the cutter to prevent the latter from slip- 
ping. The maker is the Lowe Tool and 
Machine Company, Ansonia, Conn. 








Two Tool Holders 








The halftone shows two tool holders 
which are being put on the market by 
the G. R. Lang Company, Meadville, 
Penn. In the one to the left the cutter 
is made of square section stock and the 
one to the right uses stock of triangular 
section. In both these tool holders the 
cutter is supported at the end by a 
projection on the body of the holder and 
they are designed to take cutters of 
larger section than usual. 























Two New Too. HoLpErRs 
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Installation of Stewart Furnaces 








A new installation of ten Stewart fur- 
naces, in two batteries, at the plant of the 
Western Electric Company, Hawthorne, 
Ill., is shown in the accompanying illus- 
tration. These furnaces have heating 
spaces 20x72 inches and burn oil. The 
oil is delivered by gravity pressure of two 
pounds from an elevated supply tank. An 
air blast of 1!. pounds is furnished by a 
positive blower suspended above. The 
steel tables are the same level as the fur- 
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form of a hand shaping machine which 
is clamped to one jaw of the vise, while 
the other jaw clamps the work against 
the bed. The advantage of such a device 
when considerable metal needs to be re- 
moved and all the shapers are busy on 
regular work, is apparent. 

The tool head has a longitudinal move- 
ment of 10 inches, and a transverse trav- 


el of 7'4 inches. It is claimed that with 
this machine a depth of cut of inch 
is possible in steel. The tool head is 


graduated and adjustable for planing ver- 
tical and 


inclined surfaces. The cutters 











STEWART FURNACES AT PLANT OF WESTERN ELECTRIC COMPANY 


nace floors and the parts, which are 
brought to the tables in steel boxes on 
trucks, are pushed directly from the 
tables into the furnaces. This installa- 
tion is used for annealing, and other sim- 
ilar ones are used for forging, magnet 
heating, etc. These furnaces were fur- 
nished by the Chicago Flexible 
Company, Chicago, III. 








**Rapide-Lime’’ Hand Shap- 
ing Machine 








A novel substitute for, or rather im- 
provement upon, the file and chisel for 
bench-fitting work, is illustrated in the 
accompanying halftone. This takes the 
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HAND SHAPING MACHINE 


Shaft. 


used are cut out of steel bars, without 
any subsequent forging. The shape of 
the cutting edge is at once obtained on 
the grindstone. 

It is also possible to clamp the bed to 
the table of any machine tool, or an 
accessory table may be furnished to bolt 
to the bench, where convenient, making 
a self-contained and complete machine. 
The transverse feed screw has a divided 
head and the feed may be by hand or au- 
tomatic, in either direction. The weight 
is 40 pounds; with table, 77 pounds. 

While this machine is made in Europe, 
where it is said over 20,000 are in use, 
it is for sale in this country by the New 
Metal Tool Steel Company and Standish 
Tool Works, Portland, Maine, having a 
New York office at 95 Cliff street. 








An Automatic Saw Sw age 
and Shaper 








The halftone, Fig. 1, shows a 
new automatic saw swage and shaper 
which has been put on the market 


by the Covel Automatic Saw Swage and 
Manufacturing Company, Birmingham, 
Ala. Fig. 2 the details of 
the machine. A is a section of the band 
saw resting on the adjustable support B. 
The teeth are swaged by means of three 
rollers, the first spreading the metal from 
the center of the blade, the next spread- 
ing a little more, and the last, a straight 
roller, finishes the work and the saw 


shows 
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An AUTOMATIC SAW SWAGE AND 


SHAPER 


Fic. 1. 


feeds automatically to the next tooth. The 
shaper is operated by an eccentric, the 
shaping being done at the same time a 
tooth is being swaged. 

The machine is usually set up back of 
the saw sharpener on a line with the saw, 
and belted from a shaft below the floor. 
The speed of the machine is the same as 
that of the sharpener, permitting them 
to be operated together. As soon as the 
first swaged and shaped tooth reaches the 
sharpener, the three operations go on si- 
multaneously. 

The machine 
pounds. 


weighs complete, 180 

















DETAILS OF THE MACHINE 


Fic. 2. 
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Industrial Education the Keynote of 
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Advancement 











t ) ral! £O ippf Ces c 
or Vv C CS S¢ O! ver Stitt 
I 1 \ str ° evidence of ull d 
ppea nachine-t I 
builders is show: the following quo S 
t fr tter of B. B. Quillen, pt! ibs 
qd I Cincinn Planer Compa duca 
S irg sponsib for the Cin SI t 
cinnati continuation plan and its success: create 
As machine-tool builders we should wif 
encourage industrial education, assisting wants 


the trade schools and technical schools, 
wherever possible. The Codperative 


Engineering School as originated by Prof. To 


Scni ider OT i Ss ¢ tne Cit 
Continuation School and similar 
ons roughout e count! ar 
gs did work this direction. 
s nothing that tends more to rails 
ndard of our product and lessen 
ubles than education. The more 
tion a man has the greater his de- 

ve better and work better. It 
s a pride in him. He wants his 
to make a good appearance; he 
his children to go to school; he 


them both to have some amuse- 


realize this ambition he 


wants 


work, he wants good wages and 


steady 


. ; Il; . . < ‘ it} 1] 
in return 1s willing to give a ftaitntul 


and intelligent day’s work. Show me a 
nan like this, and I will show you one 
who has no desire to shirk. The unsat- 
isfactory emplovee is the ignoramus, the 


} 


morally weak, the degenerate, the man 


whose wife is a mere slave, whose chil- 


dren do not go to school, whose fami 
live in one room, who know no comforts, 
no amusements, no words of encourage- 
ment, who give us low production and 
poor quality. Educate the employee, and 
the mechanical world will advance pro- 
portionately. 














Increasing 
Shop Capacities 
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Where More Tools 


Company, St 


Will be Needed 


ering the installation of an_ electric-light 
plant 
The Veoria (Ill) Drill and Seeder ¢ 
pany wi erect a one-story addition t ( 
S150 
r! iwmill the Ile (Wis.) I 
Compan was destroyed \ fire I 
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nmbout S 4b OOO, 


plant ’ the Wiscon ir Foundry & npan 


rhe Buckeye Stamping Company, of ¢ 
s, Ohio, has purchased site for a new 
and larger plant 


The Buffalo (N. Y.) Union Furnace Com 
pany is erecting an addition to be used as a 
testing laboratory. 

The Mystic Process 
Medford, 


removal of 


Leather Company, 
Miass is said to be considering t 


its plant. 


The Empson Packing Company, Long 
mont, Colo., is looking for suitable site 
its canning factory 

The A. Hl. Fex Gun Company, Philadelphia 
Penn., is considering locating its plant in 
some other locality. 


The Schaefer Brothers Building Supply 


Louis, Mo... is to erect a new 


Extensive improvements are contemplaté 


at the munic« pa electric-light and wat 


nit t os ] , L.a. 
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Cote & Henderson, Ballard, Station, Seat The Ashworth & Odell Worsted Mill Com- to be devoted especially to high-grade light 
tle, Wash., will erect a shingle and lathe pany, of Jamestown, N. Y., bas awarded con- gray-iron castings 
mill at Oxboro, Wash. tract for the erection of a plant at Salamanca. rhos. F. Ahern, 303 Hancock avenue west. 
Work has been started on a_ three-story Plans are being drawn for a new dye house Detroit, Mich., is said to be interested in the 
addition at the plant of the Atlas Tack Com and bleachery for the Merino plant of the establishment of a new automobile fas tory 
pany, Fairhaven, Mass. Joslin Manufacturing Company, Providence, in the Cenral West 
Estimates are now being received for the R. I. The Lake Shore & Mi gan Southern 
new plant of the Victor Safe and Lock Com The Crown Meta! Furniture Company, Railroad will build new ig car sl ps at lo 
pany, at Norwood, Ohio Jamestown. N. Y.. will double its capital and ledo. Ohio It is said about S$5.000.000 is to 
Ihe Inman Paper Box Company, Kal erect a new factory to be four or five stories ” spent at this point 
amazoo, Mich., is considering the erection of high. The Manhattan Fire Proof Door Company, 
a new and larger plant. rhe Van Brunt Manufacturing Company, 412 East One Hundred Twenty-tifth street, 
The Johnstown (Penn.) Planing Mill Com Hloricon, Wis., manufacturing seeders, will New k, wil uild a factory at Winfield, 
pany, whose plant was burned recently, will build a three-story addition, also blacksmith | I to cost S500.000 
rebuild on a larger scale shop. rhe Wason Manufact ne Company, 
The Lon de Van Mining Company, of rhe United Clay Companies will construct Springfield, Mass . p ements 
Juneau, Alaska, will install a power plant at | warehouse in Jersey City, N. J rhe at its ca lildin lar \ new ndry 
a mine on Georges Inlet m has plants in Akron nd Tallmage, lilding wi e erected 
Contracts for the erection of the Lozier “He Theodore Swant vho se ed ntract to 
Motor Company's new factory at Detroit, Che Williams Cypress Company, Patterson, his ect glits \ Bristol 
Mich have been awarded La will install ! ! ve syst Penn l mono ley | 
I. Newman & Sons, New Haven, Conn., have nd also ntemplate furt n- ent t 
iwarded contract or the erection f n ad town The |] ( ( \\ 
n t t ‘ rs john St I Kar ( M il Lr, 4 ) 
i ity fi S t N walk, Conn is Dp ¢ I t t \ oN 
! ited = Sf0.000 in ld n he I x induceme ‘ N 
, | in ‘ "\ ‘ “ 
The lant | oy pea Basket ¢ s Stated \ ( ( 
Cl t ( \l was «ae a nhs It a \ oy 
] S STO) Y I I 
| , n ns 7 ) i 
Ble 1 OW | WH lent I 0 t Mi ‘ ‘ 
ed ] £10.000 I N. 3 
st \ ddit 
rt I t \l Covering ¢ : 1“ 
\ v . 
y § a & § \ lamaged I I \1 
o the ex t S20.000 I] rg (1 ! M g « ( 
R P , 
The \\ Box ( \ d 
i? iit Yr 
Q \ v n 
ry \ r mms l \ \ 
7 ; I) ; eid I) I 
‘. | ’ ’ ‘ 1] ] si \ ’ 
’enn., manufacturing vias \ S sh 
i new |] I I ! - 
\ \ \ \\ ( 
l ( ad (>) ] ( \ I 
. Fuerst & Krae I ‘ S x ¢ W 
a \ d its icks n hine and 
l andy tory Nev fe) la s ( 4 
pent shops ently ned . 
one-st vy sm ! s eing erected 
\ n } ~ +) , . Re ‘ - Mi 
t the int Bal & ¢ $1 New J SPV 
Ihe ss-Snvd ( NI | < yin 
It ad el Ni k N | i 
i) s see] ! i n 
rhe 7 1} NI ( pan Ltd 0) | . . 2 { al t 1 
On t } act ( ) 
‘ : 
Ss ere rt ict 
( S I Ste ‘ Milwa a ! R ‘ ° 
rh t New \¥ ( tra Wis ding . . I ( ‘ i) | 
rR d t Depew. N. ¥ were damaged V y £230,000 a i] 
to the extent of S400.000 
eets Ver \\ \ O 
The East Rive Lumber nd Fuel ¢ Hi. W. Haupis ! he ¢ illis ested in t ! I> \ nd Bolt 
nv expects ft insta mew machir t Cre . ‘ , : oO ' ‘ ' ; 
ning n Green B Wis ior ; th 
Bloomquist Brothers, Seattle, Wash., ha eamery The Neptur ‘ Oo W 
} li vill install maching : . 
la lilding and wi n " \ Sherwin-Williams ¢ ny. Cleveland ‘ ‘ ow ¥ ” 
aking sash, doors, furniture n a Se . ; ail i . ' \ a 
The Perkins Iron Foundry and tl Le e est shment ! he treet, Cone | STS OO 
Raron Foundry, at East Bridgewater, Mass., Northwest \\ \l ‘ ‘ 
™ rned. Loss, about $75,000 rhe Capital Gasoline 1 Worl \\ kk _~ = 
Work has been started on a new ling Wrights e. Penn Lar ste \\ 


Mass 








Woodstock, Ill This occupies a space of 


35.000 feet and the output will be about 60 


machines daily 

rhe Isthmian Canal Commission, Washing 
ton, I. C.. will receive bids until 10:30 a.m., 
May 20, for dynamite, blasting caps, fuses, 
insulating tape, connecting and lead wire as 
per Circular No. oSO 

The Wehr Steel Company, recently organ 
ized, has secured site at West Allis, Wis., and 
will erect a $50,000 plant tor the manutac 
ture of crucible-steel castings. Eight oil fur- 
naces will be installed 

Sealed proposals will be received until 12 
o'clock noon, May 20, for furnishing electri 
light system at Fort Missoula, Mont Infor 
mation can be had of Major A. B. Shattuck, 
constructing quartermast 

The Universal Motor Company, of Denver, 
Colo.. is looking for a suitable location in the 
Central West for the erection of a plant to 
manufacture automobiles, which will event- 
ually employ about 1200 hands 


ve received unti 1:50 


Sealed proposals will 
p.m., May 23, for the construction ot! elec 
tric-lighting system at Fort Morgan, Ala. In 
formation can be had of Capt. H. LB. Cham- 
berlain, constructing quartermaster, 


” received at the 


Sealed proposals will 
office of the engineer, Third Light House Dis- 
trict, Tompkinsville, N. Y., until May 10, for 
milling machine and one 24- 
motor driven. 


one universal 
inch upright sliding-head drill, 

ll. O. Peck and others interested in the 
ll. O. Peek Automobile Company, 151 East 
Water street, Portland, Ore., are looking for 
suitable site to establish their plant for the 
manufacture of spring wheels for auomobiles. 

The United States Heat and Lighting Com 
pany has awarded contract to Snyder & Gil- 
lette, Ningara Falls, N. Y., for building its 
proposed plant in the north end of the city. 
It is said this will employ between 500 and 
loo hands 

Sealed proposals will be received until 34 
pm., May 25, for furnishing and installing 
electric power plant and electric-lighting 
system at Fort Caswell, N. C. Information 
can be had of First-Lieut. W. R. McCleary, 
ecnostructing quartermaster, 

The Seneca Chain Company, of Kent, O., 
is suid to be considering the erection of a 
new and modern plant to replace the one re 
cently burned, if suitable site can be obtained 
where citizens will offer some financial in 
ducements Would employ about 500° men 


Proposals will be received until p.m., 


June t3 at the otlice of Supervising Architect 


‘Treasury Department, Washington, ID. C., for 


the installation of a new high-pressure steam 
boiler plant and accessories for the United 
States court house nd Lostoffice building 


Fire destroyed the stone working plant of 
Shea & Ton \ aiso | ndry plant of the 
New En nd Laundry Company and the 
factories of the Gem Leather Company and 
Lyous & THershendon eather manufacturers, 
on Tlarbor eet. Lyon, Mass.. eausing a loss 
of over S100 000 

sealed s will be received at the 


Augusta Arsena Augusta, Ga., until 10 a.m., 


May 16. for furnishing during the year end 
ing June Se. 1911, the following material 
Brass nails, screws ivets, n oils, paints, 
hardware, ete Further information can b 
had of mmanding officer 


The Campbell, Wyant & Cannon Foundry 
Muskegon, Mich., 


nequired = the 


Company, which recently 
Foundry 


will install new e uipment, 


Enterprise Company, 


including molding 


machines, exhaust mills, air compressor, 


ladles, sand mixer. electrie driven elevator, 


5OO0-pound transverse machine. ete 


The Simonds Manufacturing Company, of 


Fitchburg, Chicago and Montreal. announces 
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the completion of plans for the erection of a 
new steel mill at Lockport, N. ¥ The initial 
investment wili be about S2UZ5.000 The com 
machine’ knives, 


pany manufactures saws, 


crucible sheet steel, files, hacksaws 

The Victor Iron Works Company, 523 Scho- 
field building, Cleveland, Ohio, recently re- 
ported incorporated, will erect some time in 
the future, foundry, drop-forge plant and ma 
chine shop. At present work is being done in 
The company manufactures au- 


drop forgings, 


leased shops. 


tomobile parts, machinery, 
castings 

Sealed proposals will be received at the 
office of the constructing quartermaster, Fort 
Dupont, Delaware City, Del., until 11 a.m., 
May 25, for two T75-horsepower water-tube 
boilers, one heater, one feed 
pump, new steam and exhaust mains. Plans 
obtained of the 


feed-water 


and information can be 
quartermaster. 

The Isthmian Canal Commission, Washing 
ton, Db. C., will receive bids up to 10:30 a.m., 
May 26, for hand cars, push cars, warehouse 
wheelbarrows jacks, anvils, vises, 
hammers, drills, pipe 
differential snatch and 


trucks, 
picks, tools, 
shears, belt punches, 


tackle blocks, valves, pipe, fittings, ete., as 


forges, 


per Circular No. 578 


The Isthmian Canal Commission, Wash- 
ington, D. C., will receive bids up to 10:30 


a.m., May 11, for locomotive cranes, inspec 


tion car, chain blocks, axes, adzes, locks, 
hinges, vacuum gages, foot valves, cocks, pipe 
fittings, screws, rivets, nails, saws, twist 


drills, corundum wheels, rubber belting, ete., 


as per Circular No. 577. 


A large new coke plant will be built at 
South Bethlehem, Venn., for the purpose of 
supplying the Bethlehem Steel Company with 
ec ke, vy German spe 
cialists, Mayer, 50 
Church street, New York The plant will 
produce primarily about 8000 tons per day 


This is to be operated 
represented by Fred 


The Navy Department, Bureau of Supplies 
and Accounts, Washington, I>. C., will open 
the following bids: May 10—190,600 pounds 
of structural steel (schedule 2429), 24 induce 
transformers, cable 
vapor lamps 


tion motors, oil-cooled 
(schedule 2427), 400° mercury 
(schedule 2425), truing devices, portable elec- 
tric drills 24534), 
drills, electric hand drills (schedule 2431), 


(schedule radial electric 
gasolene engine (schedule 24533) 

rhe Isthmian Canal Commission, Washing- 
ton, D. C., will receive bids up to 10:30 a.m., 
June 15, for furnishing and erecting 46 mit 
ering lock gates for two leaves each and of 
certain fixed parts for same and for fur 


nishing certain repair parts, as per Cireculat 


No. S76 rhe material required includes 
HOLS) pounds riveted structural steel 
164.240) pounds of turned-steel bolts and 
nuts, S06.0S0 pounds of nickel-steel pins for 
yoke and bearing plates, 507.840 pounds man- 


e and man-shaft overs, 


.255,040 pounds 





caurbon-ste¢ castings, 280 pounds of 
st m guards in foot walks 124,000 
pounds vanadium-steel upper pintle castings 
14.000 pounds bronze pintle bushings, 125.600 
pounds of hand railings complete, 144,240 
pounds of piping. valve rods and connects. 
HOO pounds of es and stuffing boxes, 165 
S60 pounds of babbitt metal under nickel 
ng plites, complete pumping svstem 
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Kureka Worsted Mills Company, Cleveland, 
Ohio 
ward P. Day, M. J 


ete. 























Capital, S1oo.000 Ime orporators, Ed- 


Flanigan, B. Kenollek, 

Schneider Brick Company, Columbus, Ohio. 
Manufacture brick, tHe, ete 
Incorporators, C. W. Schneider, J. C. Schneid- 


Capital, $25,000 


er, ete 


May 5, 1910. 


Federal 
Manufacture buttons, ete 
Incorporators, LV’. J. Duggan, M. M. Henschel, 
S. Zimmerman 


Button Company, Newark, N. J. 
Capital, $100,000. 


Martine Motor Car Company, Westfield, 
N. J. Manufacture automobiles, bicycles, ete. 
Capital, $25,000. Ineorporators, L. D. Darby, 


G. W. Frederick, H. C. Darby. 


Canton Clay Preduets Company. Canton, 
Ohio. Manufaeture tile, ete. Capital, $50,000 
Incorporators, F. P. De La Mater, Hl. G. 
Winterhalter, A. G. File, ete. 


Hugo Manufacturing Company, Chicago, 
Ill. Manufacture vaevum cleaners, ete. Cap- 
ital, S100,000. Ineorporators, Geo. A. Hu 
bert, W. L. Greth, Edgar J. Cook 

Benefit Steel Furnace Company, Cincin 
nati, Ohio. Manufacture steel and ether fur 
naces, Capital, S10.000 
Hi. M. Freeman, J. Y. 

Jackson Center Concrete Tile and Con 
Jackson Ohio 
Incorporators, Michael 
Allenbach, H. Sehueler, ete 


Ineorporators, 
Chadwick, etc 
struction Company, Center, 
Capital, $10,000. 
Zwield, F. C. 
New Process Machinery Company, Newark 
m. 4&, Manufacture machinery, ete. Cap 
ital, $100,000. Incorporators, E. L. Quack 
enbush, Edw. O. Stanley, Jr... Geo. W. Perry 
Century Iron and Steel Company, Buffalo, 
N. Y. Manufacture and deal in iron, steel, 
copper, ete. Capital, $10,000 Incorpora 
tors, Wm. J. Wark, Earl Thilien, Emil [ector. 
De Rosa Tlorseshoe Company, Schenectady, 
N. Y. Manufacture and deal in horseshoes 
ete. Capital, $10,000. Incorporators, M 
De Rosa, Rosario Cascio, Joseph Sangiovanni 


Bean Spray Pump Company, Cleveland, 
Ohio Manufacture and se!l agricultural im- 


Incorporators 
Smith, E. B. South 


plements Capital, $75,000. 
E. A. Williams, J. W. 
wick, ete. 

Strickland Vacuum Cleaning Machine Com 
pany, New York. Manufacture and deal in 
vacuum-cleaning machinery. Capital, $50,000 
Incorporators, E. S. Strickland, J. H. Weber 
J. F. Pitz. 

Simonton 
bus, Ohio. 


Construction Company, Colum 
Manufacture elctrical apparatus 
and machines. Capital, $10,000. Incorpo! 
ators, R. Simonton, T. M. Sherman, N. M 
Carpenter, ete. 

Automatic Sprinkler Company of America, 
Trenton, N. J. Manufacture devices, ma 
chinery, ete Capital, $2,000,000. Incorpor 
ators, Wm. H. Randel, Peter B. Olney, Jr. 
Edwin Vandewater. 

Active Specialty Company, Camden, N. J 
Mechanical and electrical engineers, machin- 

Capital, $50,000.) In 
Barry, Frank M. Ke 


ists, metalworkers, ete 
John <A. 
Condon 


corporators, 
grize, Lewis T. 

Rinek Aéro Manufacturing Company, Phil 
lipsburg, N. J 


Capital, S50,.000 


Manufacture aéroplanes, et: 

Incorporators, HH Rinek 
(. N. Rinek, F. R. Buckman, of Easton, Penn 
Ss. Smith, Phillipsburg 

Disbrow Cordage Company, New York 
Manufacture and deal in cordage of all kinds 
Capital, $15,000 Incorporators, Ilerman G 
lbishrow, Morristown, N. J 

ow, Geo. W. 
New York 

The Anthony 
and boilermakers, brass founders, civil, me 
chanical and = electrical Capita 
Incorporators, N. W. Anthony. 
A. R. Anthony, 45 West Thirty-fourth street : 
David 


Il. Grinne!! Tis 
Schenck, 103 Reade street, 


Company, New York Tool 


engineers. 


S250.000 


Munson, 34 Nassau street 
Revolving Door and Fixture Company, New 
York Manufacture and deal in 
hardware and 
Incorporators, Edgar T 
Wilson avenue, Flushing, L. I.: T. C 


man, 43 Lee avenue, Brooklyn: R. S. Du Bois, 


23 Vandewater street, New York 


revolving 
Capital, 
El... 98 


doors, supplies. 
SPO 000 


Riegel 





oo. 





7. 


May 5, 1910. 
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se BUSINESS ITEMS 


After May 
Company will 
9 North Je 

The National-Acme 
pany, Cleve nad Ohio } 
at Detroit, Mich.,. in the Majestic 


Chis office wil! in charge «f E.G 








branch to 


1 the Cleveland Twist 


move its Chicago 
fferson street 

Manufacturing Com 
opened an office 
building 
Matter, 
with the mpany for a num 
Ohio 


who has been 
ber of years in the and Chicago ter 
ritories 

Announcement is made by E. 8S. Jackman & 
Co., agents for the Firth-Sterling 
Company. that A. E. Barker has been 
ferred from the Chicago headquarters to Bir 


mingham, Ala., which will enable him to give 


Steel 


trans 


his entire time to wants customers in the 
States of Alabama, Mississippi, Louisiana and 


Tennessee 





2 





=) CS 


(S TRADE CATALOGS S) 
Ss L—_— "SS 


SS 








Ruttertield & Co., Derby Catalog 


of screw taps, dies and 
lustrated, 90 pages, 6x9 
The Ready Tool 
Conn. Catalog describing Red-E tool holders. 
Illustrated, 14 pages, 4x61 inches, paper 
The Queen City Machine Tool Company, 
Cincinnati, Ohio Catalog of back-geared 
Ilustrated, 6x9 inches, paper. 


plates 
inches, paper. 


Company, Bridgeport, 


crank shaners. 
Jos. H. Whitehead 
Canal street, Chicago, III. 
chinists, mill 
trated, 42S 
The 


street, 


Company, 30 South 


Catalog of ma- 
supplies. Illus- 


and railway 


inches, 


+ 


pages, »X pauper. 
Pelham 


describing 


Waterhouse Company, 6-16 
Mass. Catalog 


welding equipment. _ II- 


toston, 
portable autogenous 
lustrated, 12 
Harris & Co., 
Chicago, Ill. hack- 
ladles, supplies.  Illus- 
paper 


inches, paper. 
114-116 North 
Catalog of 


pages, 6x 
Samuel Clin- 
ton street, 
saws, wrenches, nuts, 


trated, 510 pages, 314x5's inches, 


AMERICAN MACHINIST 


Metal 
first 


Trades As 
Wednes 


Branch Nationa 
Monthly eeting on 


Roston 
sociation 


day of each month, Young's hotel. D. F. P. 
Clark, secretary 309 Milk street, Boston, 
Mass. 

Providence Association of Mechanical Engi 
neers. Monthly meeting fourth Tuesday each 
month. KE. ¢ Bliss, president, 91 Sabine 
street, Providence rm. I 

New England Foundrymen’s§ Association; 
regular weting second Wednesda of each 
month, Exchange Clu Boston, Mass Fred 
I Stockwell, 205 Broadway, Cambridgeport, 
Muss 

Engineers’ Society of Western Tennsy 
vania: monthly meeting third Tuesday Il 
mer Kk Ililes, secretary, Fulton building 
Pittsburg, Tenn 


and Foremen's Club of 
meeting third Saturdsay 


New 


Superintendents’ 
Cleveland: monthly 
hil. Frankel, secretary 310 
building, Cleveland, O. 


Engineers, Chicago, Ill 
Wednesday evening 

uly and August 
Moradnock 


Western Society of 
Regular meeting first 
of each month. excepting J 
Secretary, J. H. Warder, 1735 
block, Chicago, Ill 


- 
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| ADVERTISEMENTS | 

















FORTHCOMING 
J}| = MEETINGS = 


























National Association of Manufacturers, 4an- 
nual meeting, Waldorf-Astoria hotel, May 16, 


17 and 18. 1910. Geo. S. Boudinot, secretary, 
170 Broadway, New York City 
National Machine Tool Builders’ Associa- 


tion, spring convention, May 24-25. Rochester, 
N. ¥ Charles E. Hildreth, Worcester, Mass., 
secretary 

American Society of 


Mechanical Engineers, 





spring meetings Atlantic City, N. J... May 
21-June 3 Calvin W Rice secretary, 29 
West Thirty-ninth street, New York City. 


Engineers’ Society ol 
hold their second annual 


Pennsylvania will 
State convention at 





Ilarrisburg, DPenn., June 1-4, 1910 

American Foundrvmen's§ Association and 
American Brass Founders Association: joint 
eonvention. June 7-8-9. Detroit. Mich head 
quarters, THlotel Pontchartrain Richard M 


denke, secretary, Watchung, N. J 

National Gas and 
Association Semi-annua convention, Cin 
cinnati, Ohio, June 13-16, 1910; headquarters, 
HIatel Sinton Albert Stritmatter, secretary, 
Cincinnati, Ohio. 

Car Ruilders Association: annual 
Tune 15-17, Attantie Cit N. J J. W 
secretary, Old Colony building, Chi- 


Gasolene Engine Trades 


‘ Master 
June 20-22, Atlantic 
secretary, Old Colony 


Mechanies Asso- 
City. N. J. JI. GY 
building, Chi- 





American 


Society for Testing Materials: 
thirteenth annual 2 


meeting, June 28-July 








Hotel ‘aymore, Atlantic City, N . Edgar 
Marburg, secretary, University of Pennsy! 
vania, Philadelphia, Penn. 

Joint meeting of American Society of Me- 
chanical Engineers and Institution of Me 


chanical Engineers, Birmingham, England 
July 2 » 1910 

American Society of Mechanical 
monthly meeting second Tuesday 
Rice, secretarv, 290 West 


New York City. 





Engineers: 
: Calvin W. 
Phirty-ninth street 


Rate 25 cents per line for each insertion 


About sir words make a line No advertise 
ments abbreviated Copy should be sent to 
reach us not later than Friday for ensuing 
week’s issue inswers addressed to our care 
will he forwarded ipplicants may specity 


names to which are not to he 
ferwarded, but returned 
If not forwarded, they will be destroyed with 
out notice No information given by us re 
garding any advertiser using bor number. 
Original letters of recommendations or other 
pupers of value should ot he inclosed to 
unknown Only bona-fide ad 
vertisements inserted under this heading Vo 
advertising accepted from any agency, as 
sociation or individual charging a fee for 
“registration,” or a commission on wages of 
successful applicants for situations. 


replies 


their 


replies will not be 


correspondents 


Miscellaneous Wants 


Caliper catalog tree. E.G. Smith, Columbia, Pa; 
Oilstone holder 
286 Taaffe Place, 
We buy or pay roys 
machine or tool 30x 
Machinery to order, or will purchase good 
patents. Interstate Machinery Co., Troy, N. Y. 
Light, fine machinery to order; models and 


mailed for 25c. F. J. Badge, 
Brooklyn, N. Y 

for good patented 
AMER. MACHINIST. 





electrical work specialty. E. O. Chase, New 
ark, N. J. 

Special machinery accurately built Screw 
machine or turret lathe work solicited. Rob- 


Emory & Co., Newark, N. J. 


ert J. 
Light and medium weight machinery and 
duplicate parts built to ordet tools, jigs, ete 


MacCordy Mfg. Co., Amsterdam, N. Y. 


Patents eae Parker, Patent Attorney, 
ex-examiner Patent Office, 090 G St Wash 
ington, D.C Write for Inventor’s Handbook. 
with first iss machine 


Foundry shop nd 


exceptional facilities cde es to contract 
manufacturing machines or devices of g 
iron Box 419, AMERICAN MACHINIS’? 


Mechanical engineer wants to correspond 


with firms desiring to build pumps, compres 

sors and engines of new designs and of ex 

ceptional merits. Box 460, AMerR. Macu 
Wanted—To know if good plant, having 


machinery for manufacturing automobile 
motors in large quantity want a live con 
cern with plenty of equipment. Auto., Am. M 
A well equipped machine shop within 30 
miles from New York solicits orders for all 
kinds of machine work Send inquiries rhe 
Brunswick Refrigerating Co., New Brunswick, 


A large English firm of machine-tool im 


porters having showrooms and offices in Great 
Britain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds. 
Apply Box 189, AMERICAN MACHINIST 

We desire to have some responsible and 
progressive machine shop to manufacture a 


new perfected and patented device in the 
machine tool line that will show an increased 
capacity of fully 20 per cent. of a large num 


ber of tools now in use Box 478, AM. MA 

Proposals for ordnance = supplies Water 
vliet Arsena!, Watervliet, N. \¥ April 16, 
1910 Sealed proposals, in triplicate, will be 


received until 1 p.m., May 16, 1910, for fur 


nishing steel, hardware, forage, fuel, oils, ete 
during vear ending June So, 1911 Inform 
tion furnished on ipp ition Lieut.-Col 


Ww W. Gibson, Commande 


Help Wanted 


Clussification indicates present address of 
advertiser, nothin cise 
‘ SADA 
Wanted First-class toolmakers, partie 
larly on punches and dies, steady wort wig 
n > t } in bh Apply Canadiar 
(,ene i klect (‘o Ltd *otersh ) iinet 


Wanted Dbraftsmen on automatic mach 


ery stat rh ox het and wa x 
pected Box 479, A WAN Mac 
Working foreman experienced in) work 
high ace ey n automatic screw machines 
milling I g ding stat i experiences 
salary and re . Box 452, AM. Macu 
Wanted \ fore skilled in assem 
of adding machin ind understanding 
al requirements inal refinements , 
worl only nen of ability who can presen 
unquestionable proot rt the apacits na 
personal character wi " onsidered for th 
position t 1 satistactory man a permanet 
pesition offering irge responsibilities is ’ 
‘ 


ned: the factory is well located In the Eas 


and is a modern lbuilding with new equi; 
ment throughout all replies will be consid 
ered absolutely contidentia but should con 


rmation as 
rences. Box 471, 


tain as complete ni possible o 
e, past experience and refe 
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ILLINOIS 


Wanted 
automatic 
experience, 
only 
AMERICAN 


The board of 
teachers in the 
blacksmithing ib) 
shop: id woodworking ie) electrica con 
struction if) mechanical drawing: minimum 
rhe equivalent of a high schoo 


requirements 
education and three years’ work in his line 


Draftsman, experienced on fine 
machinery give age nationality 
education and salary expected 
man need apply Box 472 
MACHINIST 


first-class 


education of Chicago require 
following departments 1) 
} 


foundry ic) machin 


examinations, J 27-28, 1910 For blanks 
and further information, apply to the De 
partment of Examinations, 829 Tribune Bldg., 


Chicago. 
INDIANA 

First-class screw and turret lathe 

foreman; must be competent in uptodate 

methods and capable of getting results No 

dyke & Marmon Co., Indianapolis, Ind 
Wanted 

creasing our 


Wanted 


Machinists, we are continually in 


forces we invite applications from 


lathe and floor hands those who desire a 
steady position Apply at Wood Turret Ma 
chine Co., Brazil Ind 
MASSACHUSETTS 

First-class toolmaker must be a hustler 
used to jig w | nd short its Box 433 
AMERICAN MACTHIINIS 

Expert day perators on 2 to 6” Cleve 
land ntomati rew machines m forming 
work fore! n f night lathe and gear if 
ting department Gleason bevel gear one 
ators Boston Gear Works, Norfolk Downs 
Miass 

LICHIGA 

Wanted Poolmaket dic sinkers lathe 
l nis mac Sts nad lutomath screw ma 
ehime Dp } \.1 n only Buick Motor 
( Flint \I 

Wanted I t . machine shop fore 
men ! st ite nd produce \d 
dress § r Engine Worl lansing, M 

Wanted l \ “ ISS } j 
ists nd ad } rr, vl vages stendyv e1 
} vinent \I n \I \ \l (‘o 
Ypsilanti. M 

Want ! 1) ! n xP ! d era 
md detai es n ea\ ! chinery i! vl 
wages stendy « toyvment with tirm locaged 
in citv of Det t state xperience Addréss 
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MASSACHUSETTS 


Wanted—A situation as mechanical super- 
imntendent or works manager; I have execu- 
tive ability and practical mechanical experi- 
ence that will meet the most exacting re- 


quirements in all departments for the manu- 

facture of any class of mechanical goods and 

machinery. Address Box 439, AMER. MAcH. 
NEW JERSE) 

Toolmaker desires to make a change, South 
or West preferred; toolroom foreman at pres- 
ent, but position no object. ‘Toolmaker,”’ 
AMERICAN MACHINIST. 


NEW YORK 


Mechanical engineer, college graduate, one 
year shop, 544 years’ drafting experience, de 
signer, wants a change. Box 473, Am. MA. 

losition as superintendent or foreman by ex- 
perienced man in light machine manufactur 


ing tool and special machine designing. Box 
468, AMERICAN MACHINIS1 


Mechanical engineer with 
quick comprehension, thoroughly 
signing and handling machine 
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Draftsman with valuable experience design 
ing and superintending ilding of small au 
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where services will be appreciated Box 477 
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sinal speaks English German and 
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PENNSYLVANIA 
Draftsman, mechanical, 10 years’ experi- 
ence, shop fixtures, open hearths, cranes and 
general designing, prefers position in West: 
salary $115 per month. jox 464, A Ma 


WISCONSIN 
Superintendent or assistant desires change 
resourceful mechani nd executive now em 
ployed as superintendent age 323. ma ed: 
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and dies: designer of light special tools. Box 
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Methods and Devices 
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Used 


in Making Dental Vulcanizers 


oe 
on 
on 


A Fariety of Tools 
for Accomplishing 


Accurate Operations 








Readers of the AMERICAN MACHINIST 
who are acquainted with the pleasures 
that are experienced only in dental par- 
lors, and especially those of us who have 
arrived at that stage of development 
where factory teeth have become an es- 
sential part of our personal equipment, 
are familiar, in a general way, at least, 
with the vulcanizing process, the “heat 
treatment,” involved in the preparation 
by the dentist of the rubber plates, which, 


By F. A. Stanley 


forged in steel, and secured by a device 
to be referred to later, while a flange 
around the open end of the utensil serves 
as a seat for a clamping and suspending 
medium for holding the pot in a sheet- 
metal heater which is equipped with gas 
or kerosene burner for boiling the water 
used in the pot for heating the work to 
the temperature required in the vulcan- 
izing process. A number of vulcani- 
zers with their heating apparatus are 





Fic. 1. VIEW 


and flasks, he 
his 


by means of his molds 
manipulates to suit the 
patients. But it is not the purpose of this 
article to recall painful memories of the 
past, nor anticipate troubles of the fu- 
ture; these preliminary remarks being 
merely by way of leading up to a de- 
scription of a number of interesting meth- 
ods and devices utilized by the Buffalo 
Dental Manufacturing Company, Buffalo. 
N. Y., in the production of its line of 
vulcanizers. 


THE 


mouths of 


VULCANIZER Pot 


The body of the vulcanizer proper is a 
copper vessel, 4 or 4 inches in diam- 
eter, and of various lengths to suit the 
number of flasks to be vulcanized simul- 
taneously. This copper receptacle is pro- 
vided with a readily removable cap drop- 





IN CORNER OF TESTING DEPARTMENT BUFFALO DENTAI 
MANUFACTURING COMPANY 


shown on the shelves in Fig. 1, which is 
a view in the testing department, and two 
of the vulcanizer pots with covers 
clamped in place are seen in the fore- 
ground, while a number of “cross-bars”’ 
(or clamping handles) and other parts 
are shown on the trucks to le ft. 

The copper shell, or pot, is drawn up 
as in Fig. 2 with -inch and bot- 
tom, and the first operation upon the shell 
is to braze on the ring at the open end, 
which constitutes the supporting flange 
or rim. This is a copper ring, bored out 
to fit the shell and brazed in place prior 
to the machining of the outside and face 
of the ring 


the 


walls 


FINISHING THE END OF THE Pot 


For the turning of the outside diameter 
of the flange, the squaring of the face 


in this factory 
combinations of 


and the machining of the back face of the 
ring, the copper vessel is placed in the 
lathe shown in Fig. 3, where the 
end is held in a three-jaw chuck, while 
the open end is supported by a bar held 
in the turret and having a revolving pilot 
tapered externally to cxpand three loose 
jaws slipped into the shell, as indicated in 
the illustration. 
siderable length and although they are in- 
dependent of one another, they are pre- 
vented from sliding endwise to different 
positions in the work when the supporting 
pilot is pushed into place, by means of a 
backing ring, or collar, dropped into the 
shell before the jaws are put in place. 
The cutting tools are all carried in one 
block on the rear of the 
shown, and are placed bottom side up, 
so that the spindle is driven forward 
throughout the series of operations. The 
hooked tool squares down the end of the 
ring, finishes the mouth, and, when run 
back, is fed crosswise to turn the outside 
of the rim to the required diameter. A 
second tool in the block is then fed for- 
ward to face the back of the ring. The 
carriage and cross slide are fitted with a 
system of stops to enable the work to be 


closed 


These jaws are of con- 


cross slide, as 


quickly and accurately machined. The 
snap gages for the diameter and thick- 


ness of the ring are shown lying upon the 
When the operator runs the 


} 


cross slide 
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Fic. 2. Lewis 4-INCH VULCANIZER 
the taper pilot is with- 
three supporting 
then be removed from 


turret slide back, 
drawn 
and the 
the chuck 


from the jaws 


work can 


SPECIAL TOOL BLOCKS FoR Cross SLIDE 
The tool block on the cross slide in 
Fig. 3 has become a standardized affair 


Instead of fitting various 
cutting tools in an ad- 
justable holder, serving for all kinds of 
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Fic. 3. MACHINING THE FLANGE OF A VULCANIZER Pot 


work, a separate tool block is made for 
each job and the cutters are a permanent 
feature in the block. That is, each block 
is fitted up with a special outfit of tools, 
two, three or more according to the re- 


quirements, and the block with its tools 
becomes a special fixture which is kept 
in a vault, whem not in use on the. ma- 
chine. When required for use, it is 
checked out’as a unit and the operator is 
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not required to make any tool adjust- 
ments in setting up the job, aside from 
such as become necessary upon the 
sharpening of the cutting edges. 

While the tools in Fig. 4 are not used 
upon the vulcanizer work forming the 
basis of this article, they are included 
here to illustrate clearly the principle fol- 
lowed in connection with this type of 
block and cutters. Of the three examples 
illustrated, special reference need be 
made only to block A, which has some 
very unusual features. This particular 
tool machines the brass piece shown at 
the front. In the top of the block are 
secured two facing tools and two inverted 
forming tools, one of which operates upon 
the outside of the piece, while the other 
machines the interior, when the cross 
slide is drawn forward after the first too! 
has completed its work. The periphery 
of the blank is nurled and this operation 
is accomplished by operating handle B 
which pushes the nurl carrier C outward 
from its seat in the body of the block and 
presents it to the edge of the brass piece. 
The nurling operation throws up a bur on 








Fic. 5. HARDENING COPPER SHELI 
ROLLING IN LATHE 











BY Fic. 6. PRESSING THE COPPER SHELL INTO ITS MALLEABLE 


IRON RING 

















Fic. 4. SPECIAL Cross-sLipE Too. BLOcKs 


the edge of the disk and to remove this 
the forming tool D is swung up by handle 
E, completing the series of operations 
with this tool equipment. 


A ROLLING OPERATION 


In the process of brazing the copper 
ring to the copper shell of the vulcanizer 
pot, the latter is softened and it is nec- 
essary to harden it sufficiently to enable 
it to stand the steam pressure to which it 
will be subjected when in actual use. 
This hardening is accomplished by apply- 
ing rolls to the outside diameter, to the 
bottom and the rounded corner, as illus- 
trated in Fig. 5. Here a lathe is used, 
upon the cross slide of which are placed 
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biocks carrying hardened-steel rolls. In 
the illustration the tools are set up for 
working upon the bottom and corner. The 
roll for the end is cylindrical, while the 
roll which operates upon the corner is 
filleted to conform to the shape of the 
round corner and is carried upon a block 
at the front of the cross slide. The oper- 
ation of rolling the cylindrical portion of 
the shell is accomplished with a plain 
roller, fed back and forth two or three 
times, suitable pressure being applied by 
a weight attached to the rear of the cross 
slide. The reduction in diameter during 
this process is about 0.010 inch. It has 
been found in this work that rolling down 
by the amount stated adds sufficiently to 
the strength of the vessel to enable it to 
withstand the pressure under which it is 
used. 

During the rolling operation upon the 
outside of the shell the outer end of the 
work is supported by a cup with ball 
thrust bearing, revolving on a _ shank 





AMERICAN MACHINIST 





. 8. EXPANDING 


Le # 
on 
=) 























Fic. 7. MACHINING 


fitted in the tailstock spindle. The method 
of mounting the work on the head-spindle 
fixture for the rolling operation is clearly 
indicated in the halftone. 


FORCING ON RINGS 


Each vulcanizer pot is provided with 
a malleable-iron ring, which is forced in 
place against the copper flange and 
which has a series of lugs adapted to re- 
ceive the cross-bar and bolt by which the 
steel cap is securely clamped in place to 
close the receptacle tightly when the vul- 
canizer is in use. These malleable-iron 
rings are machined, polished and nickel- 
plated prior to being forced onio the 
The latter operation is performed 
in the press represented in Fig. 6. This 
operation needs little in the way of ex- 
planation. The ring is held against the 
support at the left-hand end of the press 
and the copper shell is forced back until 


shells. 


MALLEABLE 
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IRON RINGS 











BORING 


AND FACING HEA! 


its flange is seated against the ring by 


means of the spindle operated by the 


screw at the right The spindle is pro- 
vided with a cup at the front fitting the 
end of the work and the screw is fitted 
with a ball-thrust bearing. A number of 
pots with the rings in position, are shown 
upon the machine and on the floor near 
by. The form of the ring and its lugs is 
clearly represented in the engraving 
MACHINING MALLEABLE IRON RINGS 
The turret lathe, Fig is illustrated in 
operation on the rings just referred to 


consists in 


The machining operation bor- 
ing the interior, facing the end and round- 


ing the corner of the metal around the 
bore. The cutter head supported by the 
turret is shown in detail in Fig. 8. It 
carries a series of inserted tools which 
give the hole the required diameter and 
round the corner. As will be noticed, th 
cutting tools are readily expanded to 
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maintain the required diameter. A round 
cutter fitted in a hole drilled crosswise 
of the head, faces the end of the cast- 
ing, both cutter operating 
upon the surface of the work. 


ends of the 


The outside of the ring is profiled with 
the work held in a milling fixture, Fig. 


9. The drawing shows the proportions of 


the ring, the method of mounting the 
milling fixture on the head, and 
the clamping ring and plate by which the 
work is gripped internally when placed 
on the fixture. The work abuts against 
a series of spring stops and is driven 
positively by a stud engaging in a notch 
at one side of the ring. 


rotary 














MILLING VULCANIZER Cross BARS 


MILLING VULCANIZER Cross BARS 
A series of interesting milling opera- 
tions are illustrated in Figs. 10 to 13. 


A oe 
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{ me m Mach 
Fic. 14. LEwis 4-INCH VULCANIZER 
Cross BAR 





Fic. 11 


Figs. 10, 11 and 12 show the method of 
machining the opening between the lugs 
at the bent end of the vulcanizer cross 
bar, Fig. 14. The opening formed be- 
tween these lugs which enables the cross 
bar to be slipped into the retaining notch 
in the malleable-iron ring around the 
vulcanizer pot, as in Fig. 15, tapers 
slightly, the inner surfaces of the up- 
per lugs FF’ being milled at an angle 
as shown in the drawing, Fig. 14. The 
fixture represented in place upon the 
miller table in Figs. 10 to 12, is adapted 
to swivel upon its base through an angle 
of 180 degrees, to permit the notch to 
be milled in each side of the work, and 


























MILLING VULCANIZER Cross BARS 
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Fic. 16. METHOD OF HANDLING JIG WORK UNDER DRILL SPINDLES 


the upper portion of the fixture to which 
the work is secured, is adjustable ver- 
tically about a pivot at one end to pro- 
vide for the milling of the sloping face 
of the lugs FF’. Thus, in Fig. 10, the 
fixture is shown set for taking a straight 
cut between the lugs, with the shank 
mill in the spindle. Fig. 11 shows a 
second setting accomplished by turning 
handle G, which operates a cam, to lift 
the outer end of the holder and swing the 
work up sufficiently for the milling of the 
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METHOD OF CLAMPING VULCAN- 
IZER COVER 


Fic. 15. 
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Fic. 17. VULCANIZER MANIFOLD AND 


. SAFETY DISK 





sloping surface F, Fig. 14. Another po- 
sition is illustrated in Fig. 12, where the 
body of the fixture is shown indexed 
half way round and swung up for the 
milling of the sloping lug on the other 
side of the cross bar. The locking pin, 
by which the fixture is secured in either 
of the positions represented in Figs. 10 
and 12, is shown at H. After the cut 
has been taken, with the fixture set as 
shown in Fig. 12, handle G is again op- 
erated to swing the work down for the 
milling of the straight surface on the 
lower lug on that side of the piece. In 
this way, the gap between the lugs upon 
opposite sides of the bar is machined to 
uniform width and taper. 

Fig. 13 shows the method of milling the 
round corner or fillet 7, Fig. 14. As il- 
lustrated, the cross bar is held vertically 
in a vise, while the milling cutter is run 


straight into the corner. The method 
by which the work is set upright in the 
miller vise and properly located for the 
taking of the cut, is clearly shown in the 
halftone. 


A HANbDY DRILLING AND TAPPING 
ARRANGEMENT 


The six-spindle drill in Fig. 16 is ar- 
ranged specially for operations upon the 
drop-forged cap for the vulcanizer. Sev- 
eral of these caps will be noticed lying 
upon the drill-press table. Two holes are 
drilled and tapped in the cap to receive 
a mercury bath to which the thermometer 
is attached, and for the manifold which 
carries a safety valve blow-off and gas 
regulator. Under the six spindles, the 
first operation is to drill the small hole, 
the second to drill the large hole; under 
the third spindle the end of the large 

















Fic. 18. INDEXING FIXTURES FOR DRILLING AND BORING ANGULAR HOLES 
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hole is chamfered, while the fourth spin- 
dle carries a tap for this hole. A tool in 
the fifth spindle removes the bur from 
the inside of the hole and the sixth spin- 
dle is used first for reaming the small 
hole, then a tap is slipped in place and 
the hole is tapped. 

The method of guiding the work from 
one spindle to another is plainly shown 
in the illustration. The guide bars are 
clamped the entire length of the table, 
parallel with the spindle centers and the 
right distance apart to form a channel 
along which the work-holding fixture is 
slid from one position to the next for suc- 
cessive operations. This method of trans- 
ferring work quickly from one spindle to 
another is employed in numerous in- 
stances in this shop, the holding fixtures 

adapted to 
guide strips 


uniform in size and 
between the 


being 
slide readily 
shown on the table. 


FIXTURE FOR THE TURRET 
AND A DRILL JIG 


AN INDEXING 
LATHI 

The manifold referred to, which is at- 
tached to the vulcanizer cap for the re- 
ception of the safety valve and blow-off 
is shown in the sketch, Fig. 17. The body 
of this piece is of brass, cut from a bar, 
which is made to the section 
at the mills by the extrusion process. The 
blank as sawed from the bar has to be 
drilled and tapped at an angle from op- 
posite corners, and from the bottoms of 


required 


the two holes thus formed, two smaller 
drilled at a still greater angle 


to enter the passage in the threaded hub 


holes are 


which screws into the cap of the vulcan- 
1zer,. 

The manifold is shown before and af- 
ter completion, in the foreground of Fig. 
J and K, Fig. 18, are 
proper angle and tapped 
with the work held in the screw-machine 
This is an indexing 
attachment, by means of which the mani- 


18. The holes at 
put in at the 


fixture shown at L. 


fold is presented to the tools at the re- 
guired angles for the drilling and tapping 
location of the index 


method of 


operations The 
pin, the clamping jaws, the 
counterbalancing, are all clearly shown. 

The drilling jig for the small connect- 
ing holes, between the tapped openings 
and the common passage in the threaded 
stem, is shown at M, Fig. 18. The con- 
struction of this jig is also obvious and 


no description is.required. 


A HANb OPERATED PUNCH PRESS 


The safety disk shown in Fig. 17, is a 
device applied to the vulcanizers to pre- 
vent accidents in case the steam pressure 
carelessness to rise 


In this event, the 


is allowed through 
to a dangerous peint. 


: . “ 
safety disk is blown out and the pressure 


The disk is made of sheet cop- 
per about 0.0009 inch thick. It is 
blanked and drawn to the cup shape 
shown in the hand machine illustrated in 
Fig. 19. The sheet metal is rolled very 
accurately and every before it is 


relieved. 


1 
si,eet 
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cut into strips of the proper width to run 
through the press is thoroughly inspected 
for uniformity of thickness and tested 
for strength. The metal is so light that 
it is cut to the required width by a 
paper-trimming knife mounted at the end 
of the board upon which the press is 
placed. A combination punch and die is 
used, which at one stroke cuts the blank 
and forms the shallow cup. The diam- 
eter of the disk, when cupped, is about 3¢ 
of an inch and the depth of the rim less 
than 1/16 inch. 

The stock feed 
roller N, Fig. 19, beneath 
vice something like the presser foot of 
a sewing machine is reciprocated by 
rocker shaft O, actuated from the driving 
shaft at the top of the machine. 


consists of a small 
which a de- 

















Fic. 19. BLANKING AND DRAWING PRess 

The base of the press proper is about 
12 inches square and the whole outfit is 
mounted on a wood base so that when it 
is to be used it is easily removed. from 
its shelf in the tool vault and placed on 
the work bench. 


THE TESTING APPARATUS 


Reference has already been made to 
the halftone, Fig. 1, which presents a 
view in one corner of the testing de- 
partment, showing a number of vulcan- 
izers in position for testing, also nu- 
merous parts of the vulcanizers on the 
trucks to the left. The vulcanizers are 
tested to about 500 pounds water pres- 
sure in another department. In the de- 
partment illustrated, they are put under 
steam pressure up to 106 pounds per 
square inch, the thermometers reading 
320 degrees Fahrenheit. This is the pres- 
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sure at which the apparatus is actually 
used and as stated above, in case it is 
exceeded through carelessness upon the 
part of the user of the vulcanizer, who 
omits to watch his thermometer, the safe- 
ty disk will blow out and relieve the 
pressure. 








Seasoning Castings 
By E. A. Dixie 








In the Landis Tool Company’s shop in 
Waynesboro, Penn., the machine beds, 
tables, etc., are rough planed and then 
set aside to season for from 3 to 6 
months, an afnoying thing to be com- 
pelled to-do, with orders piling up in the 
books, but then it’s the penalty one pays 
for having a conscience, and a reputation 
to keep up. After going through their 
shop I went to another shop in a remote 
part of the country where they build ma- 
chinery for another purpose. When I 
told the proprietor about the seasoning 
of the castings he said “We season our 
castings in a day or so, by heating them 
to a dull red heat and allowing them to 
cool slowly.” 

I have been up against this quick sea- 
soning proposition before and there is a 
way in which it can be accomplished but 
not by heating. 

A man came into the shop once and 
wanted some jigs made for drilling 
flanges. The holes were six in number 
on a 7-inch circle and the allowance was 
0.002 inch. I told him the pieces would 
have to be turned all! over and allowed to 
season for several months. He said the 
jigs were wanted at once and that he 
would undertake to season the castings in 
five or six hours. This he did by heating 
and cooling slowly. The jigs were made, 
tested for accuracy and passed. In three 
weeks a complaint came in that the jigs 
were turning out bad work. When the 
bushings were forced out and the jig 
measured up it was found that the dist- 
ance center to center of one pair of oppo- 
site holes had changed 0.007 inch. 

Another way of doing quick seasoning 
was told me by a man who has a reputa- 
tion for doing very accurate work and while 
I have never tried it, it looks good to me. 

He had a number of small brackets to 
machine, these were bored, reamed and 
lapped and a spindle fitted. Usually 
plenty of time was allowed so that the 
could season after the boring 
operation, but on this occasion the job 
was in a hurry so the work was put 
through to completion only to find that 
the castings in a few hours became 
twisted and bound the spindles so that 
they would not turn. My friend had a 
brilliant inspiration, and put the _ re- 
mainder of the castings on the polisher’s 
bench where they would be vibrated 
After jigging up and down and back- 
ward and forward on the bench for a few 
days it was found that the castings had 
adjusted themselves. , 


castings 


et 
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Form of Agent’s Agreement 
That Has Proved Satisfactory 
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Obviating Friction 
between Avoents and 
Protecting Territories 








Some years ago our company was con- 
stantly drawn into disputes between its 
agents aS to machines shipped by one 
agent into the territory of another. Vari- 
ous complications arose which frequently 


required our interference in these dis- 
putes, and to make a_= settlement 
of the matter such as was entirely 


agreeable to both agents, was almost im- 
possible, and consequently our good 
standing with our agents was constantly 
imperiled. In addition to this, the mere 
fact that such complications were pos- 


sible, detracted from the feeling on the 
part of the agents that they could put 
forth their utmost efforts on each and 
every deal without fear of the commis- 
sion going elsewhere in event that the 
order was placed. 

To avoid complications of any kind 


with our agents, we developed a uniform 
agreement, now in with all of our 
agents. We have found that it eliminates 
all the former troubles and is satisfactory 


foree 


to both the manufacturer and the mer- 
chant. 
THE QUESTION OF TERRITORY 
We are aware of the fact that some 


manufacturers feel no hesitancy in quot- 
ing to a consumer in an agent’s territory 
when opportunity presents; but we have 
always been opposed to such a policy, 
and the wisdom of not doing so seems so 
apparent that it hardly calls for the ex- 
planation, namely—that no agent can rea- 
sonably be expected to put forth his ut- 
most effort in behalf of the manufacturer 
if there is any possibility of his meeting 
the manufacturer in competition for any 
order. The manufacturer must be abso- 
lutely fair and equitable in his dealings 
with the merchant if he get from 
the merchant that last ounce of effort 
which many times is necessary to secure 
an order. On the other hand, the manu- 
facturer has an entire right to exact of 
the merchant just as great loyalty on his 
side. 

In one sense, the territory is the capital 
of both the manufacturer and the mer- 
chant, and if the manufacturer 
unequivocally to make no effort to secure 
business in a given territory excepting 
trough the merchant, the merchant on 
his side should, of course, agree to cer- 
tain things, for instance, that he will not 
sell machines competing with those made 
by the said manufacturer, with the fur- 
ther understanding that the said manu- 


is to 


agrees 


wr The Lodge & Shipley Machine 


ssurer, 
Company 





By Murray Shipley 


facturer is able to reasonably well sup- 
ply the merchant with such machines. 
The fact that the merchant occasionally 


loses an order because the manufacturer 


cannot deliver promptly, scarcely offsets 


the fact that the manufacturer loses 
many orders by confining himself to the 
one dealer alone, instead of selling 


through other dealers. 

The merchant must also be 
restrict his quotations on said machines 
to the territory which has been allotted 
to him, and not interfere in prospective 
sales of such machines by other agents. 
(Incidentally, think this territory 
should be named exactly, that is, either 
by State lines, by rivers, by counties, or 
some way, which prevent any un- 
certainty as to the territory covered by 
without 


willing to 


we 


will 
the agent.) Of course, it 
saying that the merchant should push the 
manufacturer to his ut- 


goes 


interests of the 
ability. 
Our courts have held that on patented 
articles, the manufacturer has a right to 
demand that the prices established by 
him shall be maintained, and a reason- 
able price having been established, the 
manufacturer should insist upon the mer- 


most 


chant selling at this price, unless the 
conditions are entirely unusual, such as 
in a locality where the cost of doing 


business is excessive as compared with 
localities in general, or where the credit 
risk is such that a 
price (say | per cent.) ought to be main- 
tained. 


reasonable extra 


CHANGING PRICES 


Opinion seems to differ as to the cor- 


rect method of changing prices. Our 
feeling is that the merchants should be 
given ten (10) days time in which to 


notify their customers of an advance in 
price, and that the manufacturer should 
enter at the price in force previous to 
the advance, bona fide orders taken by 
his merchants during this ten days. 

The question of accepting stock orders 
by the manufacturer is a debatable one. 
Unfortunately, nerchants not 
recognize their responsibility in placing 
such orders, and upon the approach of a 
period of depression, will cance! all or 
much of such orders their 
pleasure; and the manufacturer, who of 
necessity has provided the raw material, 
and probably paid for much of the labor 
and overhead expense involved in manu- 


some do 


so as suits 


facturing such product, is helpless, for it 
means either accepting the cancelation, 
or possibly loading the merchant to such 





credit, or 


between 


a point as to endanger his 


bringing about an open rupture 


the two parties, or both 


ORDERS FOR STOCK AND SHIPMENTS 
Our practice regarding stock orders 
formerly, was to have in our agreement 


a definite understanding as to how many 


each size merchant 
of a 
that number 
into the next lot. 
order that 


merchants might monopolize the 


machines of 
order 
exceeded 
forward 
done in 
any 


output of the shop, and thus discourage 


any 


might “lot,” when his 


orders 
put 


out 
they were 
This was 


no one merchant, or 


few 


other merchants. This practice, however, 


we have changed, and now accept no 
orders at all unless the machines rept 

sented by these orders have been sold 
to bona fide customers and the orders 
are accompanied by definite shipping in- 
structions, with the name of the cus- 
tomer; and at the same time we reserve 


the privilege expressed in 


these words, “any evasion of the intent of 


to oursely es 


this clause shall justify cancelation by 
the manufacturer of any order affected 
by such evasion.” This places our en- 


tire future product which is unsold (that 


is, unsold to consumers) at the disposi- 


tion of every merchant 
and does 
to possibly “plunge” 
order for stock 
in ordering. 
Of 
agree to be responsible to 


for 


representing us, 


not induce him as heretofore, 


on our product and 


more than he is justified 


manufacturer should 


the 


course the 


merchants 


Lille t 


for penalty nondelivery which 
the merchant suffers, when such penalty 
the manufacturer at 


upon to 


any 
is made known to 


the time he is called name a 
date for delivery. 

The should 
responsibility that his machine will fulfil 
all the 


matter 


the 


manufacturer 


assume 
conditions named in 
and 
manifestly 
to the 
for bad 
fective 
groundless 
pacity of a machine which has been mans- 


his printed 
for their quality. But it is 
unfair that he should be put 
stigating claims 


expense of im 


workmanship, inaccuracy, de- 
material, proved 


or for demonstrating tke ca- 


etc., which are 


festly ignorantly operated. 

The manufacturer should supply 
printed matter as applies to his line, with- 
out merchants. 

The terms of payment should be agreed 
upon definitely. A reasonable position 
take is that be dated 
fhe day machines are ready for shipment 


such 


charge to 


to invoices shall 


for the reason that if that particular mer- 


chant did not take them, any one of the 
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other merchants would be glad to have 
them; and therefore the manufacturer 
could get his money out of them at once. 
The same argument applies to a machine 
held for lack of instructions, by instruc- 
tions, or awaiting the arrival of some at- 
tachment made by another manufacturer. 

Desiring to make such a form of con- 
tract as would appear upon sight equit- 
able alike to the merchant and to the 
manufacturer, this matter was brought 
te the attention of the National Machine 
Tool Builders’ Association, and a com- 
mittee appointed by it met a committee 
appointed by the merchants. A number of 
conferences were held, much correspond- 
ence was had, and out of this a con- 
tract was evolved. 

We have had few, if any, objections by 
merchants to this form of contract, and in 
many cases it has been commented upon 
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favorably. It is not perfect by any means, 
and doubtless will be changed from time 
to time. One change which is strongly 
indicated at the present time, is upon the 
question of the way the merchant takes 
his orders. If one undertakes to buy an 
automobile today, he deposits a consider- 
able portion of the purchase price in 
cash, and the balance he pays before he 
obtains possession of the automobile, in 
the meantime signing a printed contract 
for the purchase of the machine. 


STANDARD ORDER FORM DESIRABLE 


It seems to the writer that the mer- 
chants and the manufacturers should de- 
vise a standard printed form, upon which 
form all orders for machine tools shall 
be taken, and duly signed by a responsi- 
ble person for the purchaser; and in this 
order it should be stated that the order is 


May 12, 1910. 


a bona fide one, and not subject to can- 
celation under any conditions. This would 
have two desirable effects—first, it would 
prevent the over-optimistic salesman from 
taking an order from his friend with the 
understanding “subject to cancelation 
when ready for delivery,” or any equiva- 
lent phrase. It would also deny the pur- 
chaser who is lax in his sense of honor, 
freedom to cancel his order. 

Of course, it is difficult if not impos- 
sible to draw a contract or agreement 
which will cover all phases of the selling 
of machine tools, and while it is well to 
have its salient features agreed upon, 
after all a spirit of absolute equity and 
fairness on the part of both merchant and 
manufacturer must be present always, if 
the best selling results are to be obtained; 
and confidence, one in the other, must at 
all times be supreme. 


, 








Comments on Motor 


and Belt Drive 


By John R. Godfrey 








Judging from the discussion regard- 
ing electric-motor drives at the Ameri- 
can Society Mechanical Engineers’ meet- 
ing, the question is no nearer final solu- 
tion than it was several years ago. 
To be sure, motors are infinitely better 
in many ways, they stand abuse of vari- 
ous kinds in a really remarkable man- 
ner and can be relied on to a much great- 
er extent than ever before. But the 
question of when to use individual-motor 
drive or how large a group to drive from 
one motor, is still far from practical 
solution. 

No one will deny that a shop without 
shafting or belts is more pleasing to the 
eye than the old way, but so would hang- 
ing gardens and frescoed walls add to 
the attractiveness of the place—and 
might even aid in production by their 
subtle stimulating effect on the worker. 
But the question in each case is, what is 
the net cost when all things are con- 
sidered ? 


A RAILROAD ILLUSTRATION 


I am tempted to digress a bit and re- 
call a test of locomotive valve gears on 
a well known railroad. Every steam-en- 
gine expert throws a fit when he takes a 
card from a locomotive cylinder and 
would be willing to swear the engine 
could not get over the road if he hadn’t 
been on it. The “cards” are far from 
the standard he is looking for and he im- 
mediately writes a paper on the waste- 
fulness of the locomotive, and has it in 
the scrap heap inside of 30 days. But 
they’ve been doing this for 30 years, so 
the locomotive is used to it. 

So this railroad designed and built a 
valve gear that was O. K. by the books. 
It would give as pretty a Corliss card 
as any engine you ever saw. Sharp cut- 
off, low compression and all the rest, 
while the “card” from the old link mo- 


tion was a joke, because it resembled a 
sweet potato more than anything else I 
can think of. 

But after a good long trial on the 
same trains day after day, the old link 
engine burned less coal and had less re- 
pairs than the perfect valve gear, and 
the link, or its practical equivalent, is 
still doing business at the old stand. 


THOSE MILES OF SHAFTING 


Now it is just possible that the miles 
of shafting and belts which our friend 
Riddel referred to as being out of date, 
may be cheaper than individual motors 
in some cases. I don’t claim that this 
is so, yet I presume I could find cer- 
tain cases where this old-fashioned meth- 
od was saving money for the firm. The 
case of the Link Belt Company, men- 
tioned by Mr. Hess, seems to be a case 
in point, even without the refinement of 
ball-bearing hangers. 


Groups THAT WERE Too SMALL 


There is another large plant I know of, 
where, after careful consideration, the 
tools were grouped and so driven from 
one motor. The manager was recently 
asked whether he had regretted the ar- 
rangement and he answered that he had 

regretted that the groups were not 
larger. And these are comparatively large 
tools. 

Motor drives are more powerful than 
the old narrow belt on the.five-step cone, 
but lathes are built today for a six-inch 
belt and can be built to pull any cut that 
is necessary. This does not mean that 
it is always advisable to do so, but it 
is well to remember that it can be done. 

I trust no one will run away with the 
idea that I am opposed to motor-driven 
tools, for such is not the case. There 
are many instances where it would be 
folly to drive in any other way. Large 


machines can probably be driven best in 
this way in nearly all cases, and there 
are cases where it pays to drive small 
machines with an individual motor, even 
at a higher cost for power and repairs. 
The other advantages may easily coun- 
teract these charges. 


ConsiDER ALL SIDES 


What I wish to make clear is, that in 
this question, as in any other, we cannot 
afford to be led away by any one line 
or argument, but should consider them 
all. Conditions that prevail in one in- 
stance, and best served by a certain type 
of drive, is no indication that such a 
type is best in all cases. 

It is a wise shop manager who can 
count all these costs and decide on the 
best drive for his particular case. 








It is interesting to note that among the 
list of nominations selected for final con- 
sideration for the third election to the 
Hall of Fame, New York University, 
there appear the following eminent 
names drawn from the engineering field: 
Alvan Clark, inventor; George Henry 
Corliss, engineer; James B. Eads, engi- 
neer; Charles Goodyear, inventor; Rich- 
ard M. Hoe, inventor; Cyrus Hall Mc- 
Cormick, inventor; William Thomas 
Green Morton, inventor; James Rumsey, 
inventor; Alfred Vail, inventor; Horace 
Wells, inventor; John Ericsson, inventor; 
John A. Roebling, engineer. Election is 
held every five years. Forty new names 
are to be added at this election, to be 
selected from a list submitted of 206. 
Every name suggested, within reason, is 
sent on to the electors, provided it is 
seconded by a member of the University 
senate, and the person proposed has been 
dead at least ten years. 


it 








it 
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Special Tools for Riveting Small Gears 


AMERICAN MACHINIST 


863 


By Fordyce W. Brown 








The manufacture of small compound- 
gear wheels, that is, two flat gears of 
different sizes riveted together concen- 
trically and working as one gear, also 
gears pivoted on a central arbor or staff 
require the use of special tools and 
gages, two of which are shown in the 
accompanying drawings. The compound 
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Fic. 1. RIVETED GEARS 


gears mentioned vary in size from 0.20 
to 0.35 inch, and are of brass, as shown 
in Fig. 1. 

Obviously, the teeth must be cut in 
each member separately and the two 
parts then riveted, or “staked,” as it is 
technically called, together. 

The machine used in this operation is 
shown in Figs. 2, 3 and 4. Fig. 2 is 
a plan view, Fig. 3 a side elevation, and 
Fig. 4 a rear elevation. The machine is, 
in fact, a miniature power hammer and 
consists of the base plate A, supporting 


the upright B, the pedestal C and C’ 
and the stake D. The upright B is bored 
out for the line shaft E supported by 
the bushings ee. This shaft has an en- 
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Fic. 5. GEARS READY FOR RIVETING 


larged end E’, which has a 30-degree 
slide cut in it to accommodate the block 
F. The upper end of A carries the piece 
G, supported by the shaft H. One end 
of G is slotted to accommodate the ham- 
mer arm 7], which is capable of adjust- 
ment by means of the knuckle joint, as 
shown. The other end is elongated to 
provide for the link J, which connects 
G and F and supplies the tilting motion 
of the hammer head. The anvil, staking 
spindle, etc., are clearly shown at D, the 
spring being used to keep staking spindle 
clear of the work when hammer is not 
running. Shaft E is rotated by a belt 
running over the pulley K. This pulley 
also forms one member of a friction 
clutch, the other half L being fastened 
to the shaft by a set screw. K is con- 
trolled by lever M supported on pedestal 
C. A ball bearing is provided as shown 
in order to take up thrust from friction 
clutch. The block F is adjustable within 
small limits in the enlarged part E’ to 
allow for different strokes, although it 
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Tool for Adjusting 
Gear on Spindle. 






































was afterward found that in practice 
this was not altogether necessary. After 
the stroke was once learned and the 
block set at that particular point it was 
rarely ever necessary to change it. The 
operation of staking was performed by 
placing the two pieces together upon the 
anvil as shown in Fig. 5. By pressing 
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Fic. 6. GEAR ON SPINDLE 


on lever M the friction clutch is brought 
into action, K being always in motion, 
causing the shaft E to rotate, this in turn 
producing the vibratory motion of the 
hammer, one stroke for each revolution 
of the shaft. Enough stock was left on 
the central portion of the smaller gear 
that the hammer could drive it down into 
the countersink in the larger gear, thus 
riveting both together solidly. The ma- 
chine was speeded up to about 600 revo- 
lutions per minute, as this was found 
to give the best results. It should be 
further stated in explanation that the 
center hole through wheels was not 
drilled to size previous to staking, as that 
operation forced the stock in, partially 
closing the hole, which was afterward 
opened to proper size. 

The other class of work mentioned 
consisted of wheels mounted on central 
arbors as per Fig. 6. These wheels were 
frictioned on the arbors, and it was often 
necessary to change their position by one 
or two hundredths of an inch. This was 
at one time done more or less by guess, 
until such methods were superseded by 
the use of the tool shown in Fig. 7. This 
tool consisted of a cast-iron stand simi- 
lar to the staking stand D shown in 
Fig. 3. The lower part was bored out 
for the anvil a, while the upper end 
was threaded as shown and carried the 
barrel b. The plunger c worked in con- 
nection with barrel 6, so that by turning 
b the plunger c could be raised or lw- 
ered, being prevented from turning by 
the set screw d. Both the barrel and the 
upper part of stake were graduated in 
a similar manner to the micrometer, the 
graduations being numbered, however, 
only on the barrel. The modus operandi 
was as follows: The wheel and staff were 
placed upon the anvil, which was drilled 
to accommodate staff, as was also the 
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rlunger c, except that it was drilled 
smaller so as to receive only the pivot 
of staff, while the plunger rested on the 
shoulder of staff. This was done in 
order to avoid breaking off pivots, which 
might not be strong enough to stand 
strain necessary to move the wheel. The 
wheel and staff being in position on the 
anvil, the barrel b was then lowered until 
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the end of ¢ rested against upper shoul- 
der of staff and the reading taken. Know- 
ing, then, the distance it was desired to 
move the wheel, it was an easy matter to 
rotate the barrel still further until the 
required number of divisions on b has 
passed the center line, one mark for 
every thousandth. In this way the change 
in position could be made quickly and 
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accurately to the thousandth part of an 
inch. One tool sufficed either for rais- 
ing or lowering; if it was desired to raise 
the wheel, the lower staff went into the 
anvil and the plunger pressed against 
the upper shoulder of staff, driving down 
the staff or raising the wheel. In low- 
ering wheel on staff the reverse was, of 
course, the case. 








Prevention of Scale in Hardening By 


- 


Charles A. Haeusser 








The prevention of the formation of 
scale on steel tools during the process 
of hardening is not a difficult task when 
heated in a proper oven or hardening 
The only precautions that are 
are to keep the oven or fur- 
supply of air 


furnace. 
mecessary 
nace clean, to keep the 
and gas regulated in such a manner that 
there is no flame visible in the heating 
chamber, and the exercise of a little care 
in preventing, as much as possible, ex- 
posure of the heated steel to the air when 
taking it out of the furnace to plunge it 
into the water. 

In many shops, however, and in quite a 
number of large ones, they do not have 
properly constructed furnaces, and as a 
result the toolmaker who is obliged to 
use a blow pipe on an open coal fire finds 
it somewhat difficult to prevent the for- 
mation of scale and a consequent pitting 
of the tools he hardens. 

In all cases the scaling of red-hot iron 
or steels is due to the oxygen of the air 
combining with the incandescent metal 
and oxidizing it. Thus the remedy is to 
prevent the free oxygen from coming in 
contact with the heated metal. 

In the case of an open forge where 
charcoal is used for fuel, no scale is 
formed, because only a moderate blast is 
used and the air quickly unites with the 
carbon and is completely burned before 
it has a chance to reach the metal. There- 
fore, it is necessary to introduce between 
the blast and the steel a type of fuel 
which will easily absorb this free oxygen 
that is not taken up by the coal. 

If an open fire is used and there is 
no charcoal available, it is a good idea 
to stick pieces of wood around the metal 
and replace them as soon as they are 
burnt out. In this way a great amount of 
free oxvgen is absorbed. When a blast 
is used the metal should be completely 
covered with pieces of wood, allowing 
only a small opening for the blast to en- 
ter. The blast is then projected onto the 
wood, at the bottom of the hearth and at 
such an angle that it is deflected onto 
after first coming in contact 
In this manner, the free 


the metal, 
with the wood. 
air from the blast goes into combination 
with the burnt before it 
comes in contact with the metal. This 
method has been used in hardening drills 
When these were drawn out of 


wood and is 


taps, etc. 


the furnace they were found to be per- 
fectly clean and free from pits, neverthe- 
less, it is difficult to obtain an equal tem- 
perature at all parts of the tool without 
removing the wood. 

There are other methods of preventing 
scale when an open hearth is used, and 
that is to coat the metal with a substance 
that will resist the air of the blast. Or- 
dinary soap will effect, but 
some hold that it prevents complete hard- 
being obtained. Experience 


have this 


ness from 
has shown, however, that if a steel will 
harden dead hard when thoroughly clean, 
it will also get dead hard when plunged 
at the correct temperature, if it has been 
coated with soap. 

A small application of cyanide 
the tool has reached a dull-red color will 
also prevent the formation of scale, but 


when 


im manv cases the method is objection- 
able for the reason that it is very diffi- 
cult to judge the correct temperature for 
quenching, on account of the flare of the 
cyanide. It can readily be seen that in 
any method for preventing scale, the 
principal factor is to keep the air from 
coming in contact with the metal while it 
is red-hot. 


SEVERAL METHODs IN Us! 


There are many new methods of hard- 
ening where the possibility of scale is 
done away with entirely. One of these 
is the electric oil-heating bath, which 
consists of a rectangular cast-iron tank 
fitted with lugs cast vertically, in which 
fit the heating units. By distributing these 
units, an even temperature can be main- 
tained throughout all parts of the oil. 
On one side of the tank is a protected 
recess, where a thermometer is placed 
to indicate the temperature of the bath. 
It is through the aid of the thermometer 
that the proper degree of hardness can 
be obtained, independent of the judgment 
or skill of the operator. 


The maximum energy consumption of 


this oil bath is sufficient to heat the oil 
to a temperature of 450 degrees Fahren- 
heit, in less than an hour. The maximum 
temperature that it is possible to obtain 
is about 600 degrees Fahrenheit. In par- 
ticular work the bath is cooled to a tem- 
perature of 250 Fahrenheit, 
then after the been put 
into the oil the slowly 


degrees 
work has 
temperature is 


raised to the proper degree. In this way 
the metal is not subjected to any shock 
and there is no possible danger of in- 
jury to the tools. By this method 
tools can be produced that have a uni- 
form degree of hardness. In addition to 
this, one man can temper a great quan- 
tity of tools in a shorter time than when 
a blast furnace is used. 

However, in shops that do their own 
high-speed tool hardening, and do not 
use the barium chloride, or a more recezt 
method, they are always troubled with the 
formation of this scale on the surface of 
the tool. If it happens to be a tool that 
can readily be ground into shape after 
hardening, then this scale is not so 
troublesome, but in forming tools of com- 
plicated shapes, some other method must 
be resorted to. 

Acids have also been tried, but after 
the scale had been removed, the acid at- 
tacked the tool in various places and ren- 
dered it useless. The way that this was 
finally overcome was to use the sand 
blast. The tools retain their original 
form, sharp edges are not injured, and 
they come out a beautiful gray color. 
The finish, of course, will vary accord- 
ingly to the fineness of the sand used. 








Heroult Furnace Licensees in 
Americ: 








There are three American licensees un- 
der the Heroult electric furnace patents 
in the United States. They are the Hal- 
comb Steel Company, Syracuse, N. Y.; 
the Firth-Sterling Steel Company, Mc- 
Keesport, Penn., and the United States 
Steel Corporation. The licenses to the 
last named interest permit the operation 
of a considerable number of electric fur- 
naces at its various plants. Under their 
provisions, one 15-ton Heroult furnace is 
now in continuous operation at the South 
Chicago works of the Illinois Steel Com- 
pany and another of the same capacity is 
nearing completion at the Worcester 
works of the American Steel and Wire 
Company, to run in conjunction with a 
basic open-hearth furnace. A number of 
additional furnaces are contemplated, but 
they will probably be larger than the 15- 
ton type. 
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The Use of Stereographic 
Charts and Solid Models 





Methods of Laying 
Out Charts; Making 
of Farious Mode/s 








Two dimensional charts for the repre- 
sentation of mathematical equations or 
experimental data are in very common 
use nowadays and are everywhere recog- 


nized as valuable devices for giving a 
clear conception of the manner in which 
the variables are related. 


Their application is generally restricted, 
however, to cases where there is but one 
variable and its function if the varia- 
tion to be shown is continuous. Never- 
theless cases often arise in which there 
are two and a function to be 
represented and where it is desirable to 
show a continuous variation for all three. 

A simple and logical extension of the 
two-dimensional chart, in which the vari- 
ation is represented by a plane curve, 
leads to the idea of a solid, three- 
dimensional chart in which the variation 
is shown by a surface. 


variables 


us 


It has received attention at the 


hands of a number of writers on engi- 


some 


neering matters and graphics but for some 
reason, probably the labor and expense 
involved in its construction, its actual 
use has been rather limited. Where it 
has been used it has in some instances 
been fruitful in good results and has 
thrown much light upon obscure phe- 
nomena. In this connection its chief 
value has probably come from the facility 
with which we are able to detect maxi- 
mum and minimum conditions and rates 
of change among variables whose rela- 
Often 
no 


tionship is complex or unknown. 
we must deal with conditions where 
known equations will connect our 
perimental results and where a 

tabulation of figures will not yield the 
desired information without much tedious 
study. The well recognized superiority 
of any graphical representation over an 


ex- 
mere 


equation or table in conveying a clear 


impression to the mind of the way in 
which a set of variables is related will 
often in itself be a sufficient justifica- 


tion for the use of this type of chart. 

Between the solid model and the plane 
chart there is a borderland occupied by 
types which do not truly belong to either 
and which are really plane projections 
of solid models. They may be ortho- 
graphic, isometric, perspective or, gen- 
erally, axonometric, according to the 
taste of the maker or the exigencies of 
the subject. 

The orthographic projection here re- 
ferred to is the topographic map pro- 
jection in which the relief of the model 
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is indicated by a series of contour lines. 
Each line through a of 
points at the same elevation and is num- 
bered to show this elevation. Only a 
slight effort of the imagination is required 
to give a very good idea of the undulat- 
ing surface which they represent. The 
familiar weather map is a good example 
of such a chart. Here points of equal 
barometric pressure are connected by 
curved lines called isobars. Charts of 
this description have been much used to 
record tidal phenomena, magnetic obser- 


passes series 
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Fic. 1. AXES AND ANGLES FOR AXONO- 
METRIC PROJECTION 
vations, etc., and also in the presenta- 


tion of vital and financial statistics. 
Axonometric projections usually 
be found superior to the topographic in 


will 


bringing out clearly the shape of the 
surface and are not at all difficult to 
construct. The special case where the 
projection is isometric was very fully 
dealt with by Prof. Guido Marx in the 
AMERICAN MACHINIST, Volume 31, Part 


2, page 701. 

Any of the other well known methods 
of rectangular axonometry or of perspec- 
tive may, of course, be applied to these 
figures. As these methods are generally 
understood may be found described 
in almost any good text on projection or 
descriptive geometry, no attempt will be 
made to discuss their principles here. 

The accompanying table may, however, 
be convenient for reference indicat- 
ing the proper choice of angles for the 
axes to conform to the scale units most 


or 


as 


commonly used. 

The letters in the table refer to the 
same symbols in Fig. 1 and the scale 
values, designated by u, represent the 


ratio of sizes for a unit length on each 
of the axes. 
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PROJECTIONS 


The question of scales in the projec- 
tion of such figures aS we are now con- 


sidering is, however, of relatively little 
importance since the units used on the 
different axes have generally no rela- 


tion which makes any special scale ratio 

The angles for the axes, on 
hand, should be 
to agree, approximately at 
those given in the table, 
figure may have an awkward 
natural appearance, 


necessary. 
the chosen 
with 

the 


un- 


other so as 
least, 
otherwise 


and 


AXONOMETRIC CHARTS 


be 
will, 
interesting and 
It is taken from 


will 
which 


But one simple _ illustration 
given for this type of chart 
however, show some 
rather unusual features. 
the Zeitschrift des Vereines Deutscher 

for December 27, 1902, and 
occurs in an article by O. Lasche on the 


Ingenieure 


friction of journals with high surface 
velocities. 

Fig. 2 was redrawn from a chart given 
in this paper with a few unimportant 


modifications to render it better adapted 
to purposes of illustration. The chart 
was constructed from data obtained from 
experiments journal 
running in a white-metal bearing and is 


on a_ nickel-steel 


intended to show the relation between 
the temperature of the bearing in de- 
grees Centigrade, the surface velocity 


in meters per second and the heat gen- 
erated per square centimeter of effective 
projected area, expressed in heat units, 
and also in meter-kilograms per second. 
The made at a 
specific pressure of kilograms per 
square centimeter, but since, with the 
lubrication used, the product of the 
pressure and the coefficient of 
sensibly constant over a 
range, the said 
to any specific pressure 
kilograms per square 


experiments were 


6.5 


specific 
friction 
considerable 
to be applicable 
from 3 to 15 
centimeter. 

In laying out a chart of this descrip- 
tion the three codrdinate axes and their 
drawn and the former 


was 


results are 


planes are first 
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properly graduated between the limits set 
by the experiments. From the gradua- 
tions on the ground plane axes perpen- 
diculars, lying in the ground plane, are 
drawn, thus giving a checkered surface 
on which points may be located as is 
done with ordinary section paper. At 
the points thus found perpendiculars are 
erected to the ground plane, their hight 
being so taken as to represent the value 
of the third variable. The tops of these 
lines are now connected by _ suitable 
curves, which must lie in the surface we 
are seeking and which are assumed to 
represent it. 


Fy, 
ay \ hia ie 
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AXONOMETRIC CHART SHOWING 
JOURNAL BEARING TEMPERATURE, SURFACE 
VELOCITY AND HEAT GENERATED 


In the chart under discussion five dif- 
ferent curves were drawn parallel to the 
temperature-heat plane, and then, to bind 
them together and render the shape of 
the surface more apparent, three more 
curves were drawn at right angles to the 
tirst and parallel to the velocity-heat 
plane. Taking one of these latter curves, 
that corresponding to 50 degrees, we 
see that at this constant temperature the 
heat generated by friction increases with 
increasing velocity, not exactly in direct 
ratio with it, however, since the coeffi- 
cient of friction does not remain quite 
constant as the velocity changes. Keep- 
ing the velocity constant and varying the 
temperature, we see that the heat gen- 
erated by friction decreases as the tem- 
perature rises, rapidly at first and then 
more slowly. 

It is evident from the chart that with 
the journal in question the heat produced 
by friction will be greatest when it is 
starting up and the temperature is low. 
Also that at this temperature the radia- 
tion to the surrounding atmosphere will 


RELATIONS BETWEEN Fic. 3. 
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be small on account of the small tem- 
perature difference. The heat produced 
therefore goes to warm the bearing, but 
as its temperature rises the heat gen- 
erated becomes less and the radiation 
greater until we reach a point where the 
radiation just balances the heat produc- 
tion and the temperature remains sta- 
tionary. 

The question naturally arises as to 
whether it is possible to tell where this 
point will be. If the necessary experi- 
mental data are at hand it may be done 
on the chart. Suppose we have this data 
and from it construct a second chart on 
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the same heat, temperature and velocity 
axes as before. See Fig. 3. It shows 
the capacity for heat radiation per square 
centimeter of effective projected area for 
the bearing we are considering and is 
constructed for a room temperature of 
20 degrees Centigrade. When the bear- 
ing has this temperature its radiation 
is, of course, zero. The radiation is in- 
dependent of the velocity of the journal 
and this is indicated by the fact that the 
surface is a ruled one composed of 
straight lines parallel to the velocity axis. 
Increasing bearing temperature means, 
of course, increasing radiation. 

Next suppose these two charts to be 
combined as in Fig. 4. It is apparent that 
the two surfaces will intersect along some 
line as hej, the location of which is 
easily found by the rules governing this 
form of projection. 

Any point on this line will correspond 
to some temperature and velocity at 
which the radiation just equals the heat 
production, the necessary condition for 
constant temperature. This line projected 
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to the ground plane gives us the line 
idj. Any point in the ground plane, 
projected from the temperature and 
velocity axes, which falls in front of the 
line will indicate that under these condi- 
tions the radiation is greater than the heat 
generation or that natural cooling will 
be effective to keep the bearing below the 
chosen maximum temperature. Points 
which fall beyond this line correspond 
to conditions where artificial cooling must 
be resorted to. 

Suppose, for instance, we take some 
point, such as c on the line Acj. Project 
it to the ground and we find that it falls 


SS 








Sec. per Sq. Cm. 


— =. 4 
oy @ 








7] 





American Machinist 


AXONOMETRIC CHART SHOWING CAPACITY FOR HEAT 
RADIATION PER UNIT OF EFFECTIVE PROJECTED 
AREA OF JOURNAL BEARING 


at the intersection of ordinates from 80 
degrees on the temperature axis and 5 
meters per second on the velocity axis. 
Under these conditions the temperature 
will be steady. 

Next suppose that we arbitrarily fix 
the upper limit for temperature at 80 
degrees, and that we have a velocity of 
10 meters per second. 

Entering the radiation diagram on the 
80-degree line at a we run up till we 
reach its surface at b. Then, following 
the surface along the line bc, we find 
its intersection with the 10 meter plane 
of the friction diagram at e. Through 
this point a perpendicular is drawn to 
the ground. The length fg on this per- 
pendicular measures the heat generated 
by friction, ef is the amount carried off 
by radiation, while eg represents the re- 
mainder which must be artificially re- 
moved by circulating a current of water, 
oil or air around the bearing. 

The writer of the article from which 
I take this illustration goes on to show 
how, after measuring eg in heat units, 
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a very simple calculation will give the 
amount of cooling fluid. 

It will be apparent from the foregoing 
description that the axonometric projec- 
tion has some advantages over its solid 
prototype from the facility with which we 
can project through the figure in case of 
need. Special attention should also be 
directed to the use which has been made 
of the line of intersection of the two 
surfaces. It is a rather novel feature 
and one which should prove valuable in 
many engineering problems. 


THE So.ip MODEL 


Next let. us consider the true solid 











£ } 
5 |1.0~ 
vi ~ 
Be 
= ~™ 
. 
nl ~ 
& 
—_ 
i= ~ 
E 
& 10.54 
os 
[= 
Y ~™ 
2 
of 
ys 
— 
> 
bo 
ee 
a 








Fic. 4. CHART COMBINING 


model. It has received attention at the 
hands of several eminent writers, among 
them the late R. H. Thurston. He pub- 
lished a number of articles explaining its 
uses and advantages, among which ar- 
ticles may be cited one on glyptic models 
in the Transactions, American Society of 
Mechanical Engineers, for 1898. He ap- 
pears to have been much impressed by 
the possibilities it offered for the solution 
of a certain class of problems and he 
illustrates its application by a number of 
examples. 

In spite of his optimistic views as to 
its value, the solid model has never 
seemed to “take” well; at least there 
are relatively few recorded instances of 
its use. This may be partly due, as was 
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observed before, to the labor involved in 
its construction, but possibly, also, to a 
lack of sufficient exploitation. 

These models may be made in various 
ways. Wood is a suitable material where 
the surface to be produced is sufficiently 
regular, but this is not often the case. 
Ruled surfaces may be produced by 
strings stretched on suitable frames, but 
the material most generally used is plas- 
ter of paris. After the first model is 
made, replicas may, of course, be cast in 
any suitable metal or material. Card- 
board, as will be shown later, is a cheap 
and convenient substitute for some of 
the above-named materials. 
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CHARTS OF Fics. 2 AND 3 


In making the plaster of paris model, 
we first stretch a sheet of section paper 
on a board and lay off on it the points 
corresponding to two of the variables in 
the usual manner. At these points we 
next insert vertical wires which are cut 
off at hights corresponding to the third 
variable. A box is then formed around 
the whole and wet plaster of paris is 
poured into it until all the wires are 
covered. After it has set the upper sur- 
face is carefully cut and smoothed away 
until the tops of the wires are exposed 
and the resulting surface is taken as the 
graphical representation of the law con- 
necting the variables. 

A comparatively recent example of 
such a model is found in an article on 
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the mixture ratio for gas engines in the 
Zeitschrift des Vereines Deutscher In- 
genieure for September 14, 1907. 

This model is represented in Fig. 5. 
It is based on data obtained from a gas 
engine running at four horsepower on 
producer gas, and is intended to show the 
relation between the heat units per hour 
per brake horsepower, the compression 
pressure in atmospheres and the volume 
of mixed gas and air per 1000 heat units 
of lower heating value. 

The front horizontal axis is graduated 
to represent the cubic meters of mixture 
per 1000 heat units and extends from 
about 1.7 cubic meters to 3. Perpendicu- 
lar to this axis, and also horizontal, is 
the axis for compression pressures grad- 
uated from back to front between 4 and 
13 atmospheres. 

The vertical axis is used for the heat 
units required per brake horsepower- 
hour, the graduations beginning at 2500 
at the ground plane and running up to 
5000. 

The hollowed surface in the middle of 
the model covers the range within which 
the experiments were conducted, and the 
cut-off portions at the sides of the hol- 
low have no meaning. 

Without in any way attempting to dis- 
cuss the conditions under which the ex- 
perimental results were obtained (since 
this would be outside the province of my 
article), we will take the model as it 
stands, and see what conclusions may 
be reached from a simple inspection of 
it. 

The bottom of the valley indicates the 
lowest heat consumption per horsepower- 
hour in any given locality. 

The intersection of the valley with the 
back vertical plane is a curve somewhat 
resembling a parabola with steeply rising 
sides. As we come toward the front 
the curves cut by parallel vertical planes 
flatten out and the vertex of the curve 
becomes lower, indicating a smaller heat 
consumption as the compression in- 
creases. At the back of the model the 
lowest part of the curve is tangent to 
a horizontal line at about 4100, while 
in front it touches 3100, 

It will also be noted that the slope of 
the bottom of the valley is steepest in 
the rear and is nearly horizontal in front, 
indicating a more rapid gain in heat econ- 
omy from increased compression when 
the original compression is low than 
when high. 

The bottom of the valley shows a ten- 
dency to drift to the left as we come 
forward, indicating that with increased 
compression the best economy was ob- 
tained by increasing the dilution of the 
mixture. The flattening out of the front 
part of the valley indicates that as com- 
pression increases the necessity for an 
exact mixture ratio for good economy be- 
comes progressively less important. 

These points are all interesting, and 
while they might have been discovered 
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from an inspection of a series of curves 
or of the tabulated data, it is clear that 
the model has greatly simplified the pro 
cess of deduction, and has thus justified 
its construction. 

CARDBOARD SUBSTITUTE FOR THE SOLID 

MODEL 

Reference has been made above to the 
as a cheap substitute 
next illustra- 


cardboard model 
for the solid type. The 
tion will be an example showing its con- 
struction. 

If we assume one of three variables to 
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DIAGRAM ILLUSTRATING PRINCIPLE 
OF TRI-AXIAL SOLID MODEL 


Fic. 7. 
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curves shown in the figure had the effi- 
ciencies plotted as ordinates, and the out- 
let-opening percentages as abscissas, and 
were used as they stood for one set of 
cards. Then taking the intersection of 
these curves with one of the perpendicu- 
lars to the outlet axis we get a series 
of lengths which we use as equally 
spaced ordinates for a curve at right 
angles to the plane of the original draw- 
ing, the ordinates again representing ef- 
ficiencies while the abscissas this time 
are velocities. As many similar curves 
were taken 


as were deemed necessary 
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have different constant values, we get 
a series of plane curves connecting the 
other two Then, by doing the same 
with one of the other variables, we get 
a second series of curves for planes at 
right angles to the first. Each of these 
curves is cut from a piece of cardboard 
and slit half way up or down the lines 
of intersection with the cards at right 
angles to it. They are then fitted to- 
gether something on the principle of an 
egg box, and the result will be a series 
of plane curves, properly spaced with 
reference to each other, all of which lie 
in the surface we are trying to repre- 
It is evidently closely related to 
projection previously 


sent. 
the axonometric 
described. 

Such a model is shown in Fig. 6. It 
from the curves given 
Transactions, Ameri- 


was constructed 
in a paper in the 
can Society of Mechanical Engineers, for 
1904, by E. S. Farwell, entitled ‘Tests 
of a Direct Connected Eight Foot Fan and 
Engine.” These curves chosen 
chiefly on account of the irregular hilly 
character of the surface to which they 
belong as affording a good test of the 
method. They occur in Fig. 39, of the 
article referred to, and are supposed to 
show the relation between the efficiency 


were 


of the fan and the area of the outlet 
opening for various speeds, the area of 
opening being designated as a percent- 
age of the product of the fan diameter 
by the width of periphery. 
Eight different curves are 
eight different speeds, which advance by 
steps of 25 from 50 revolutions per min- 
ute to 225 revolutions per minute. The 


given for 

















>. 8. PROFESSOR THURSTON’S SOLID 
MODEL FOR CoPPER ALLOYS 
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CARDBOARD MODEL SUBSTITUTED FOR 
A SOLID MODEL 


from the other perpendiculars. All were 
cut out and fitted together, forming the 
model shown in the photograph. Such 
a model may be applied to many, if not 
most, of the purposes for which the solid 
type is used and has a decided advan- 
tage in simplicity of construction. 


THE TRI-AXIAL MODEL 


Before leaving this subject a _ brief 
reference must be made to an ingenious 
form of solid chart described by Profes- 
sor Thurston in several of his articles. It 
is called the tri-axial model. By its use 
it is possible to take into account four 
different variables instead of three as 
was previously the case. It is a neces- 
sary condition, however, that for each 
set of corresponding variables three of 
them should add up to a constant value, 
generally 100 per cent. The fourth is 
unrestricted. These models have been 
very useful in representing the proper- 
ties of ternary alloys, furnace slags, 
etc. If we have an equilateral triangle 
as shown in Fig. 7, and from any point 
O, within it we drop perpendiculars to 
the three sides, geometry tells us that 
the sum of these perpendiculars is con- 
stant wherever the point may be located. 

Therefore, if we wish to study the al- 
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loys composed of, say, copper, tin and 
zinc, with reference to any property 
such as strength, ductility, hardness o1 
melting point, a large number of ex- 
periments are made with specimens of 
varying composition and the value of the 
quality we are studying tabulated with 
the composition of the alloy. 

This composition is expressed for each 


constituent as a percentage, and the 
three percentages necessarily add up 
to 100. 


Laying out a triangle whose altitude to 
some scale is 100, we designate one side 
as copper, another as tin and the third 
as zinc. Parallels are then drawn to the 
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sides distant from them by amounts cor- 
responding to the percentage of each 
metal in the specimen. The scale in which 
these distances are measured is the same 
as that which was used in laying off the 
altitude of the triangle. These three 
parallels must meet in a point which is 
taken to represent the alloy in question. 
Perpendicular to the ground plane at 
this point we insert a wire whose length 
represents the value of the quality we 
are studying. When all the wires are 
fixed the whole is covered with plaster 
of paris, as explained before, which is 
then pared down to the tops of the 
wires. 
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The resulting model is shown in Fig. 
8, and from it Thurston found that the 
strongest alloy had a composition of 
Cu 55 per cent., Zn 43 per cent., 
and Sn 2 per cent. 


Models of this description are evident- 
ly of especial value in the study of met- 
allurgical problems and are by no means 
uncommon, particularly in that field of 
work. 

Often, 
model, a topographical chart of it 
plotted, 


solid 
with 


however, instead of the 


the necessary contour lines is 


which many almost 


equally well and commends itself for use 


answers purposes 


in a great many cases, 








Development of Metal Working Industries in China 








From a long article upon the industrial 
development of China, by Dr. Waldemar 
Koch, Charlottenburg, Germany, in 
Techik und Wirtschaft, Berlin, we trans- 
late a section which relates to the metal 
working industries, as follows: 

Metal working has been known in 
China since ancient times, and to a cer- 
tain degree it has developed. The iron 
produced has been used by foundries, 
needle-smiths and wire-drawers. Larger 
works did not formerly exist, though, nat- 
urally, there local concentration 
in the branches of iron manufacture. 
Thus, there were at Nan-tsun, hundreds 
of such small workshops; at one time 
Tai-yang supplied the whole empire with 
needles, which soft, flexible and 
unpolished, so that they were readily dis- 
placed by foreign products. Finer steel 
was manufactured into swords, razors 
and knives in Hwaiking. Some European 
steel is now employed for this purpose. 

Modern works developed partly from 
repair shops, partly from arsenals. With 
the introduction of steam navigation, of 
various manufactures and of railroads, 
came the need of shops in the country for 
their maintenance. Such shops soon 
arose along the coast, rivers and roads. 
Railroad companies progressed in the op- 
eration of repair shops, which soon un- 
dertook new construction. Other enter- 
prises gradually attained a like degree of 
development. Today steam engines, boil- 
ers, locomotives, railway cars, engines, 
bridges and steamships are built in the 
country. All the large factories remain 
under European management. There ex- 
ist a greater number of medium and 
small-sized Chinese works, especially 
hardware manufacturers, which common- 
ly are called “engineers and boiler mak- 
ers,” but which execute such orders as 
come to them, so well or so badly as they 
are able, in the rule at low prices. Many 
of them also deliver simple machines, 
such as oil presses, rice hullers, cotton 
cleaners, etc., yet generally these are 
even worse than the Japanese products, 


was a 


were 


which outdo all others for ephemeral na- 


ture. Yet they meet the demand for 
cheap machines, which exists in China 
more than elsewhere because of a poor 


understanding of service conditions. 
Among ship-building companies, the 
largest is the Shanghai Dock and Engi- 
neering Company, founded in 1901, and 
having a capital of 20,000,000 marks. It 
possesses five docks, the largest of which 
is 170 meters long and can accommo- 
date any steamship that can reach Shang- 
hai. In the yards are constructed coast- 
ing steamers, paddle wheelers, lighters, 
launches, dredges, floating-cranes, 
etc. There have been built, five 
Yangtsze steamers of the North German 
Llovd and Hamburg-American lines. Ma- 
rine engines, pumps, tools, stationary en- 


tugs, 
also, 


gines, etc., are produced at the machine 
shops, whose principal building measures 
60x44 meters (197x144 feet) and is pro- 
vided with traveling cranes and all mod- 
ern machinery. The same may be said 
of the other workshops. The boiler shop 
has a hydraulic-riveting equipment, the 
smith shop a four-ton steam hammer. 
The management of the undertaking is 
in the hands of about 50 Europeans, prin- 
cipally Englishmen. The works, which 
in 1904 declared a 12 per cent. dividend, 
have more recently been working a little 
less profitably, owing to the weakness of 
the freight market. 


A PuRELY CHINESE SHOP 


Among other works at Shanghai may 
be mentioned one which is purely Chi- 
that of Nicolas Tsu, in which is 
single Englishman, al- 


nese, 
employed not a 
though there are several Chinese engi- 
neers educated in France. The proprietor 
and manager of the undertaking is also 
comprador of the French bank. About 
400 workmen are employed. The shops 
are tolerably well built. They are pro- 
ducing small steamboats with engines and 
boilers, stationary engines, machine tools, 
coining machines for the Imperial mint, 


presses, iron bridges, passenger cars 


(for example, for the Shanghai-Ningpo 
The enterprise is more a ma- 
manufactory than a shipyard. In 
Shanghai are found the 
Kiangnan Dock and Engineering Works, 
which originally formed a part of the 
Kiangnan arsenal but are today a private 
undertaking, although managed by an ad- 
They employ about 2000 persons, 
have a dock 120 meters (394 feet) long, 
shipyard, machine shop, boiler’ shop, 
foundry, The sheer crane has 60 
tons capacity. There are built 
small steamboats, engines, etc. The su- 
perintendent of work is an Englishman. 
A great wharf is un- 
der consideration in that a part 
of the new naval program filled 
there. Whether this will actually be car- 
ried out in the next few 
doubtful as the naval program itself. 

Outside of Shanghai are shipyards and 
dock plants in Amoy, in Tongku, and in 
Haiho, where Butterfield and Swire, an 
important firm of shipowners, operate a 
shop for their requirements; 
in Canton, where the Chinese shops turn 
out small steam In Tsingtau, 
the German government has a large sta- 
dock plant; further, there is a 
private yard in which small vessels are 
built 


road), etc. 
chine 
the vicinity of 


miral. 


etc. 
lifting 


extension of the 
order 
may be 


years, is as 


own also 


launches. 


tionary 


THE RAILWAY SHOPs 


The railroad naturally have a 
narrower scope of operations, since they 
are occupied almost exclusively with the 
filling of their own needs. They were 
established at the time the railways were 
built, in order to provide for requirements 
that might later develop. Important are the 
works of the Eastern Railway in Tong- 
shan, which annually turn out about 500 
freight and passenger cars, besides loco- 
motives. The cost of the latter was fig- 
ured in 1898 at 32,000 marks (S7680). 
Type and weight unfortunately are not 
Stated, yet it may be remarked that the 
locomotive estimates of English builders 
were 56,000 marks ($13,440), while the 


shops 
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Americans got the order at 37,000 marks 
($8880). There were built at that time 
annually: 10-ton cars, 146; 20-ton cars, 
216; passenger cars, Ist class, 10; pas- 
senger cars, 2d class, 10; construction 
cars, 10. 

The value of the plant amounted, in 
1898, to about 1,000,000 marks (5240,- 
000). 

Furthermore, a locomotive was built in 
Tongshan as long ago as 1880, in the 
shops of the Chinese Mining and Engi- 
neering Company of that time, which 
needed a railway for transporting coal. 
The government prohibited the importa- 
tion of the locomotives with which it 
was desired to supersede mule haulage 
standard gage, almost secretly 
So there was built out of 
an old steam hoist and other scrap, a 
locomotive which actually worked and 
became the pioneer of western engines. 
This “Rocket of China” was the real path 
breaker. 


on the 
built, railway. 


GOVERNMENT WORKS 


The second group of works of this class 
includes the government workshops, the 
arsenals. These are found in Shanghai 
(Kiangnan), Tientsin, Hankow (Han- 
yang), Nanking, Foochow, Canton and 
Chingtu. 

An impulse to their development was 
found preéminently in the prohibition to 
import arms, which the authorities im- 
posed after the Boxer uprising. The best 
constructed works are those in Shanghai 
and Hankow. The Kiangnan arsenal 
employs about 3000 workmen, divided 
among the shops, powder factory, mus- 
ket factory, cartridge factory, artillery 
shops and steel works. Beresford found, 
in 1898, some 70 cannon, which he de- 
liberately considered to be worthy of 
comparison with any European. A num- 
ber of tube recoil cannon with combined 
spring and cataract brakes, made after 
the Krupp model, and also a 23 centim- 
eter (9.05 inches) marine gun of the 
Armstrong model were seen. Alto- 
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gether, there were about 30 guns; but 


only a little work was done upon them. 


since it was said to be necessary for the 
Ministry of War to approve the model. 
The artillery factory was at that time 
newly constructed. Among other ma- 
chines built at the works may be men- 
tioned hydraulic-pneumatic disappearing 
carriages. Work for civil purposes is 
also done there; such as the pipes for the 
water works of the Chinese city of 
Shanghai, which were cast there at 100 
marks (S24) per ton. The technical ad- 
ministration lies in the hands of two Eu- 
ropeans. 

The same lines of product are found 
at Hanyang. The output capacity of these 
amounts to 15 cannon a month, 
and 50 Mauser rifles and 50,000 cart- 
ridges a day. The German officials are 
here replaced by Japanese, and in the 
steel works by Norwegians.  Tientsin 
possesses also a well built shop in which 
engines, steam boilers, etc., are manu- 
factured. The superintendent of work 
is an Englishman... 

The director, a high Chinese official 
with large representative duties, is paid 
450 marks (S108) monthly. In Nanking, 
the works are likewise good, but the 
management is Chinese and the products 
also. Canton possesses a factory for 
Mauser rifles which does other work be- 
side. Thus, engines, boilers and trans- 
mission appliances are manufactured in 
the shops of the powder factory there. 
Foochow has, in the main, only a wharf 
for small boats, which might be extended. 
Maritime conditions require the building 
of larger vessels. 


works 


OTHER SHOPS 


China’s metal-working industry con- 
sists at present chiefly of shops employed 
to meet the needs of the proprietors. 
Other works, employed in filling orders, 
have to face the surpassing competition 
of foreign factories. Their commercial 
possibilities are, therefore, limited, and 
the necessary result is variety in manu- 
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facture. Special factories are few. Such 
a one is in consiruction at Kinkiang. It 
is intended for the manufacture of tin 
cans for the Standard Oil Company. An- 
other is the Yangtsze Engineering Works, 
intended especially for making iron 
bridges. Almost all large undertakings 
are technically managed by foreigners. 
The business direction, however, aside 
from foreign enterprises, regularly lies 
in Chinese hands. The smaller enter- 
prises commonly work without foreign 
help; generally they attend only to re- 
pairs, installations, etc. Upon occasion, 
they undertake to manufacture special 
articles made after foreign models, since 
a patent protection is still lacking. Thus, 
there is in Shanghai a shop which pro- 
duces printing-presses according to the 
pattern of American screw-lever presses. 
Another plant makes telegraph apparatus 
and a third, cotton-seed presses. All 
these works, however insignificant they 
may be at present, are doubtless the basis 
of a future machine industry. Such an 
industry is today impossible only _ be- 
cause the demand for machinery is not 
very great, while competition from 
abroad, in consequence of the low tariff, 
is powerful; further, there is a complete 
lack of Chinese technical men that ure 
able to construct reasonably serviceabie 
products and to manufacture them in an 
economic manner. Finally, there is a 
want of adequately trained workmen. In 
Shanghai, metal workers receive wages 
several times as great as those paid in 
other branches of industry. At the same 
time they are seldom really reliable. A 
good machinist is now paid 3.50 marks 
(S0.84) per day, and for this wage turns 
out work which is not by far equal in 
quantity or quality to that of a foreigner. 
For this reason machine building still 
remains persistently at a very low stage, 
even though it is surely developing. While 
in a few other branches of industry China 
may become an important competitor 
within a time easily foreseen, this is out 
of the question for the machine industry. 








A Lesson in Office Salesmanship 


By D. M1. MI Lean 








It is interesting to observe the methods 
of various firms in selling their products, 
and considerable variation may be ex- 
pected, due to the influence of personality 
and local customs, and ranging through 
various degrees of efficiency to perhaps 
a near approach to inefficiency. The two 
extremes seem to have met in an instance 


which came before me recently. We had 
occasion to send out an inquiry which 
was briefly as follows: A _— single- 


stage turbine pump, to deliver 400 gal- 
-lons per minute against a head of 125 
feet. Price to be given for single as well 
as double inlet. Delivery date was im- 
portant and was to be guaranteed. Ship- 


ping weight and full particulars of pump 
to be furnished. 

These requirements were submitted to 
two reputable builders of this class of 
in neighboring cities, whom 
we will designate the A Company and 
the B Company, respectively. The fol- 
lowing show the replies received, in 
slightly abbreviated form: 


machinery 


THI 


We would recommend for 400 gallons 
per minute under 125-foot head, one of 
our No. 4 two-stage pumps with double 
suction. Our price on such a pump would 
be S— less — per cent. 


A COMPANY 








We could make shipment in about four 
weeks from receipt of order. 
Yours truly, 


B COMPANY 

We do not care to recommend the 
single-suction pump for 125-foot head, 
although it might do it; double suction is 


THE 


much preferred, and we quote on the 
double-suction outfit only. 
Four hundred gallons per minute 


United States gallons, 125-foot head, 4 
inch double-suction, Class K centrifugal 
1690 revolutions per minute, efficiency 5( 
per cent.; brake horsepower required, ap- 
proximately 25. 





ut 


ur 


- 
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Price of pump, f.o.b. factory, $——; 
weight, 1550 pounds; shipment, three to 
four weeks from receipt of order. Design 
similar to photograph C-124 sent witn 
this letter. Price includes _ suction 
*“Y” connection casting. 

You will note that the pump has three 
double ring-oiling bearings, each bearing 
being provided with brass oil gage, and 
that the outfit is first class in every 
particular. 

Yours very truly, 


Now, we would prefer to place the 
business with the A Company for sev- 
eral reasons, but it is very evident that 
we cannot talk very fluently to our pros- 
pective customer regarding what the A 
Company has to offer, nor can we urge 
any “talking points” in their favor. They 
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do not even refer to catalog page, to give 
us an idea of the general construction 
and appearance of the pump, although 
we know that they issue a catalog which 
is a model of its kind. The B Company, 
however, has forestalled practically all 
the questions our customer will ask, and 
although prices are somewhat in the A 
Company’s favor, this will not count, as 
the B Company’s pump will be bought, 
principally because we can tell our cus- 
tomer exactly what he is buying. 

The recipient of such letters as the 
above will not buy from the A Company 
on the information given in their letter, 
and will with difficulty be persuaded to 
buy even after an interview with a repre- 
sentative of that company, if, indeed, such 
representative can overcome the ill ef- 
fects of the letter at all. On the other 
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hand, the letter from the B Company 
practically renders a visit from a repre- 
resentative or field man unnecessary. It is 
evidently the product of a competent office 
salesman and correspondent, and shows 
how the labors of the field force may be 
lightened by efficiency in the office staff, 
or how they may be increased when the 
field man has to overcome the inertia of 
his customer and in addition the effects 
of inertia in the home office. In the long 
run, efficiency in both office and field 
sales forces means a considerably reduced 
percentage for sales expense, as the field 
force free to devote themselves 
to the larger and more important deals, 
so that the same expenditure of 
and money results in the end in a larger 
volume of business and a reduced ex- 
pense ratio. 


are set 


time 








Modern Methods of 


Shop Management* 


By fk. A. Waldron* 








The ideal organization for the manu- 
facturer is to carry it all in his head, 
money received in the left-hand pocket, 
money to be paid out in the right-hand 
pocket, to pay in cash. Then what is left 
is the profit, plus or minus the mental 
estimate of gain or loss from work in 
process or stock. This method eliminates 
non-producers, clerks, selling force, cost 
departments, draftsmen, promotion 
charges, high finance, etc. 

Fortunately for the employed, a man’s 
capacity is limited and where his business 
exceeds a certain amount, it is necessary 
for him to unload and organize to handle 
large problems. How can this be done 
with maximum profit ? 

The answer in part is the subject of 
this paper. 

When you look up a timetable pre- 
paratory to a journey and find that it will 
be necessary to reach a certain point in 
order to connect with train for your desti- 
nation and arrive at that point too late, 
the words or thoughts as the station is 
reached are in all probability unfit for 
publication. I might be pardoned for re- 
peating one, viz: “The management of 
this road is rotten; trains were never 
known to be on time.” 

Yet this condition is put up with day 
after day in factories and customers are 
compelled to do the same. Broken prom- 
ises and delayed shipments, I am sorry 
to say, have become so common that a 
man who really wants a delivery on a 
certain date has to get a duly signed and 
sealed penalty contract, and even then 
he is not sure of receiving his goods. 

From the study of factory problems, I 
can positively state that this condition is 

*This article, an abstract of a paper pre 
sented to the Metal Trades convention, sets 
forth the foundation principles upon which 
the striking results of reorganization in the 
factory of the Ross Rifle Company, published 
on page 527, were obtained._-Ep 


_*Managing engineer, 37 Wall street, 
York City. 
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due to inefficient management or mis- 
leading a customer to make a sale. Of 
course, none of those present ever do 
this. I am simply referring to the other 
fellow. 

As manufacturers, you have all made 
good and it would be unbecoming for me 
to deprecate in any way the immense 
amount of good work which you as in- 
dividuals, manufacturers and an associa- 
tion have accomplished and far be it from 
me to criticize, severely or unjustly, any 
of the efforts made to improve shop con- 
ditions. I beg therefore, that in what I 
say, it will be taken in the spirit of sug- 
gestion as to how your industries can 
have their earning capacity increased, la- 
bor fully rewarded, and burdens light- 
ened without investing too heavily in 
plant which, in dull times, is the millstone 
around the industrial neck. 

Having been asked by many of what 
the principle point in shop management 
consists, I was at a loss at first to find an 
answer. After analyzing in detail and by 
a process of elimination it boils down to 
“knowing where you are at.” 


OUTLINE OF FACTORY INFORMATION 


methods here- 
you this with 
expense and 


The organization and 
after described will tell 
reasonable accuracy and 
economic results. 

The symbol method localizes expendi- 
turs. 

The stock cards, stores or worked ma- 
terials. 

The time tickets, the efficiency of men 
and the cost of labor and machine hours. 

The payroll, the expense and classifi- 
cation of labor. 

The operation cards, sequence of work. 

The instruction cards, how to do work 
and what to do it with. 

The route cards, location of work in 
shop and a means of valuation of work in 
process. 


Time study and operation analysis, es- 
tablishes basic .conditions. 

Functionalizing of duties and increase 
of machine output. 

Bonus for superintendent and foremen, 
gives codéveration. 


WEAKNESSES IN THE SHOP 


Study of weakness in shop organization 
and methods develops an_ astonishing 
lack of basic detail and truth, with a de- 
sire to play to the galleries, local and 
shop politics, on the part of many who 
desire to hold their jobs, combined with 
the following: 

A. Incapacity for 
give clear and explicit 
struct those under them. 

B. Corresponding lack in those receiv- 
ing orders to carry them out, spending 
more energy and time in thinking of some 
other way to do the work than doing it. 

C. Too many minds for the orders to 
filter through before reaching the man 
behind the lathe. 

D. Disregard of promises of comple- 
tion of work in shop and the shipment of 
the same. 

E. Lack of conception of the meaning 
of the words “thorough” and “complete.” 

F. Trying on of new ideas without 
knowing how to make them fit. 

G. Patent-medicine ideas of new sys- 
tems such as Highprice’s Cost System, 
Dolittle Time System, P. T’s. Premium 
System, etc. 

H. Expecting too much from man- 
agers, superintendents and foremen and 
getting too little. 

I. Humanity on part of managers, 
superintendents and foremen in holding 
on to the job and protecting themselves 
“Self-preservation is the first law of 
nature.” 

J. Lack of specific knowledge of ca- 
pacity of speeds and feeds of machines 
by men and foremen. 


charge to 
orders and in- 


those in 
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K. Lack of detail instructions and 
systematic methods of seeing them car- 
ried out. 

l No system of routing work through 


shop. 

M. Extravagant and unjudicious ad- 
vertising. 

N. Jealousy. 

O. Lack of team work. 

P. Too much brain work in propor- 
tion to hand work. 


Q loo much unused and useless in- 
formation. 

R. Over 
mind in proportion to capital invested. 


cultivation of the inventive 
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by making the brains work more com- 
pletely and thoroughly and compelling the 
machines to work harder and more con- 
stantly, thereby cutting down the time 
elapsing between the: receiving of an 
order and shipping of the goods, which 
will necessarily reduce the value of the 
work in process and increase the volume 
of output. The time which work is op- 
erated upon is oftentimes less than one- 
half the time that the work lies around 
the shop. 


INFORMATION FOR THE MANAGER 


To intelligently gage the management 
of a factory, the following information 
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DIAGRAM ILLUSTRATING METHOD TO DETERMINE BONUS AND PREMIUMS 


From observation and experience cov- 
ering a number of has. been 
evolved a method of organization for in- 
work which, while it is not per- 
fect, improvement in 
results over the regulation methods that 
I believe its description would be of in- 


years 


dustrial 


has shown such 


terest to you. There is nothing new in 
it except the results, other than the 
coordinating of the best obtainable into 


an elastic organization which obtains the 


most, direct results with the minimum 
number of forms and red tape and in- 
crease the efficiency, not only of the 


hands, but the brains of an organization 


1. Capital invested. 

2. Productive and betterment labor. 

3. Productive and betterment ma- 
terials. 

4. Expense, all kinds. 

5. Average annual business, past. 

6. Average annual business, estimates 
for future. 

These facts are necessary as a guide 
for the most efficient policy to follow in 
shop management. The successful man- 
ager must know them to guide him in 
his work. 

The factory should then have the di- 


visions as called for later and each 
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should have apportioned to it, as nearly 
as possible, the expense burden it has to 
carry. 

Next an estimate or record of the 
amount of productive labor and mater- 
ials used in these groups or sections of 
the division. 

INFORMATION 


APPLICATION OF THE 


We now have data on which to shape 
the policy for the first year and will pro- 
ceed to apply the following: 

1. Functionalize duties. 


2. Form an advisory committee. 
3. Control of expenditures. 
4. Time study for piece rates. 
5. Distribution of information. 
6. Determination of premium or 
- bonus. 
7. Machine hours. 
8. Routing. 
a. Operation list, stores and 
worked material cards. 
b. Production orders. 
ec. Standing orders. 
d. Instruction card and draw- 
ings. 
e. Requisition on stores. 
f. Time card, clocks and pro- 


duction department. 
g. Inspection ticket. 
h. Move orders. 
i. Route card or 
work. 
9. Payroll. 
10. Analysis sheet. 
11. Accounting. 
a. Symbol sheet. 
b. Proper use of symbol sheet 
with analysis sheet, time 
tickets and requisitions. 
12. Costs. 
13. Tickler. 
14. Bonus system for superintendents 
and foremen. 
15. Decision as to whether goods are 
to be made on special order or 
from stock. 


schedule of 


1, 4, 6, 7, 10 are the vital points of 
this type of organization and concentra- 
tion on these will develop necessity of 
the others and show gain even if car- 
ried out in a somewhat crude and ama- 
teurish manner. Time will only permit me 
to talk on these points. 

The essential difference in this type 
of organization from the ordinary type 
is the arrangement of duties and the 
dividing of the technical and mechanical 
work from the business or hustling end 
of the factory more definitely than is 
usually done 

All designing of product, tools, issuing 
of lists of machines on which the work 
is to be done, etc., is the function of the 
engineering division, while the chief of 
the producing division pushes it along the 
different lines by means of the routing 
svstem, and looks ahead, anticipating 
where the work is to be done and that 
all is ready to do with at the proper time. 
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This insures greater rapidity in the work 
passing through the shop. 

My observation: in this have 
that a well-arranged method for routing 
work through the factory with duties 
properly functionalized increases its pro- 
ductive efficiency more than any prem- 
ium, picce-rate or bonus and 
given the choice of only one, I should 
take a logical and consistent routing 
system to any of the others. 

Take two factories exactly alike, with 
an oversold product, one with a good 
piece-rate or bonus system, and a happy- 
go-lucky routing system; the other with a 
day-work svstem and a first-class routing 
system, there is no question in my mind 
as to the latter showing a greater profit 
than the former, while a combination of 
tre two will show results far beyond 
the most sanguine expectations. 


shown 


system, 


THE RouTING SYSTEM 


A good routing automatically 
gives the following: 
1. Basic cost information. 
2. Locates a fall-down in output at 
once. 
3. Locates all work and its condition. 
4. Relieves chief of divisions of 
“still hunts.” 
5. Compels chief and assistants to 
“watch out.” 


system 


6. Records machine hours. 

7. Insures accurate time charges. 

8. Insures accurate account charges. 

9, Shows up delays and causes of 
same at once. 

10. Shows work ahead for each ma- 
chine and allows for rearrange- 
ment and redistribution. 

11. Allows of most minute cost anal- 
ysis if required; and if not, no 
unnecessary expense is _in- 
curred for useless or passé in- 
formation. 

12. Compels closer attention to de- 
tails all along the line. 

13. Reduces amount of wasted energy 
and materials. 

In conjunction with above, a tickler 


system is most important and a shop can 
be run on this system alone better than 
on no system at all. 

The tickler form is a 4x6-inch slip of 
paper or card, provided with a blank 
space for the name of the party to whom 
it is to he delivered, with subject and re- 
marks. Below is a ruled space for dates 
on which the card is to be returned to 
the party whose name is on it. These 
cards are collected at night from a re- 
ceptacle provided at desks and distri- 
buted in a filing cabinet by date; early 
tne next morning all cards in folios of 
that date are taken out and distributed 
by a boy to those whose names appear 
on the card. This system is absolutely 
flexible and memoranda can be sent up 


and down the line. When once used it be- 
comes 
ractory. 


an indispensable adjunct to the 
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MACHINE Hours 
The value of an accurate record of ma- 
chine hours for computing costs ap- 
proaches more accurately the ideal than 


any other method and is of far more im- 
portance to the factory than is generally 
admitted or recognized. 

A machine, bench or vise should carry 
with it, its exact proportion of the over- 
head expenses and it is much more im- 
portant that these overhead charges 
should be distributed by the machine 
hours than charged as an aggregate per 
cent. to the item of labor. 

This is especially true 
tory operates a large variety of machines 
of low and high 

Illustration: A machine costing 510,- 
000 would have an annual overhead 
charge against it for depreciation, rental, 
power, of $1,500 based on 3000 
hours a vear, or per hour. This 
would be as much, if not more than the 
hourly rate paid the man who runs it. 

If the machine was run 1500 machine 
hours, the hourly charge would be 51.04, 
or double the man’s time. 

The universal practice of adding a cer- 


where a fac- 


extremely valuations. 


Ove... 


50c. 


tain percentage to flat labor costs for 
overhead charges handicaps the actual 


cost of the work on smaller machines and 
at times causes the manufacturer to dis- 
continue making an article which shows 
no profit on account of its having to carry 
the burden of the work done on a heavier 
machine. The machine hour, therefore, 
is a very logical method for distributing 
the overhead-factory charges. 

Another advantage of the record of ma- 
chine hours is the check foremen or 
superintendents applying additional 
machinery when it is really additional 
tools that are needed, or a reasonable 
method of maintaining the tools and ma- 
chinery which he already has. 

The machine hours are a better cri- 
terion of the efficiency of production than 
any records of the man’s time. It is 
the machine through which the work must 
pass and the more constantly this ma- 
chine is operating in turning out work, 
the greater the volume of output be- 
comes. 

It is, therefore, important that in the 
selection of the machines they should 
be selected with a _ regard the 
interchangeability of tools and fixtures. 
It is much better to spend a few dol- 
lars for tools and repairs than a larger 
amount for machinery. 

There are many level-minded business 
men who will spend any amount of time 
and money for correct methods of book- 
keeping involving a bank balance of a 
few thousand and yet will absolutely re- 
fuse to allow a factory to sufficient 
clerical help whereby the means and 
methods of handling investments amount- 
ing to many thousand dollars can be in- 
creased in earning power. 

I cannot blame them, however, as the 
method of obtaining, recording, compil- 


on 
for 


to 


use 
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ing manufacturing data is an expensive 
luxury, especially when such data are 
very old or cold when they reach the eyes 
they are intended for. | 
of paper collecting dust that have never 
been looked at that must have cost hun- 
dreds, ves, thousands of dollars to com- 
pile. What is required is information on 
the spot that little to obtain and 
can be readily filed and compiled when 
required. It is nonsensical compile 


have some rolls 


costs 


to 
costs and records of questionable value 
and for the of the statisti- 
cal are sure of 
some prac- 


accuracy use 


mind unless you 


back in 


only 


getting your money 
tical 

If basic conditions as to work in shop 
are right and information fall- 


down in production is caught first hand 


way. 


as to 


and corrected at once, the bank balance 

will take care of itself. 

DETERMINATION OF PREMIUM OR BONUS 
FOR WORKMEN 


The amount of premium or bonus to 
be paid a workman depends on the fol- 
lowing: 

Ratio of labor 
selling price. 

After assuming the amount of annual 
increase in that is warranted 
for the condition of the market and com- 
paring this with the producing capacity 
of the plant, it can then be determined 
from the relation of these two, as to the 
advisability of offering additional reward 
to labor for increased effort. If the plant 
is oversold there is no question and the 
amount it is oversold will form a guide 
for the initial calculation. Of 
additional business turned out in a given 
time at the same price for labor and ma- 
terials will give you an increased profit, 
and from this increased profit it is to be 
decided what proportion can be divided 
and the additional re- 


to material, expenses, 


business 


course, 


between 
warding of labor. 

Time study will then determine the ba- 
condition in factory and the 
above will serve as a guide as to how 
far you can afford to go. 

This data will also show what propor- 
tion you can afford to give to your super- 
intendents and foremen an additional 
reward for closer coéperation Fig. 
1, which shows graphically the applica- 
tion of the above, which can be modified 
to suit different conditions). 

Manufacturing can be grouped into the 
following general divisions and all of 
functions enter the manufacture 
of even the simplest article. 

1. Engineering. 

2. Producing. 
3. Inspecting. 

4. Accounting. 

5. Maintenance. 

Full authority should center on a 
works manager who should be an official 
of the company. 

Competent chiefs should be 


expense 


sic your 


as 


(see 


these 


selected 


for each division in cases where they will 
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have plenty to do. If the shop is small 
and the product simple, there can be a 
combination of any number or all divi- 
sions under one man. It is a very small 
business, however, that can afford to do 
too much loading up of division chiefs. 

he specific duties of each should then 
be clearly detailed. 

The organization and duties being out- 
lined, letters of instruction are issued 
and forwarded to those interested so that 
each division may be kept in touch as to 
what is required of them, and also that 
which is taking place in other divisions. 

Where new products, fixtures, plant ex- 
penses or other special expenditures are 
required, a letter of authorization is is- 
sued by the works manager to the chiefs 
of the divisions giving the information 
required. 

An advisory committee composed of di- 
vision chiefs should be organized and 
should meet at the option of the works 
manager to discuss matters relating to 
shop operation. 


ENGINEERING DIVISION 


The engineering division in this type of 
organization is of paramount importance, 
and should have at its head an able and 
practical engineer of excellent executive 
ability and broad mechanical experience. 

Upon the competency of this man de- 
pend the methods of manufacturing and 
arranging of machinery, for the following 
reasons. 

With a thoroughly organized engineer- 
ing department, manufacturing can be 
carried on by grouping of machine tools 
of a similar character. On the other hand, 
if there is no engineering department or 
the engineer is incompetent, manufactur- 
ing must be done by group methods by a 
variable class of machine tools, which in- 
volves a large original investment and du- 
plication of machinery in a plant and a 
nan above the average ability and experi- 
ence in charge of each group. Such men 
as will attain to the highest efficiency are 
hard to find and the volume and quality 
of output cannot be obtained by this 
method that can be obtained by the 
grouping of similar tools with proper in- 
spection. It will thus be seen that the 
entire economical problem of manufact- 
ure is primarily dependent on the chief 
of the engineering division. 


PRODUCING DIVISION 


In this type of organization the chief 
of the producing division is not called 
upon to exercise any great ingenuity or 
skill on mechanical matters or detail 
methods of operation. These are supplied 
in the form of specific information by the 
engineering division. 

The manufacturing or producing of an 
article commercially should not call for 
change of methods and operations every 
fifteen minutes. It should be the eco- 
nomical effort to turn the work out under 
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constant pressure, a certain value for 
each day for every day in the year. 
The instructions from the engineering 


department as to the routing of work, 
the tools to be used, the limits or tolera- 
tions which are to be worked to and the 
drawings for the same should be placed 
at the disposal of the chief of the pro- 
ducing division, his duty being to see that 
all hands and machines are working at 
the highest efficiency and every machine 
that is possible is kept running the maxi- 
mum number of hours producing work. 
He should also see that there is as little 
delay as possible between one set of 
operations and the next. 

The chief of the producing division, 
therefore, comes next in importance to 
the chief of the engineering division. On 
the latter depends the accuracy of the in- 
structions to the chief of the producing 
division, or the path the work has to fol- 
low; and to the former, the speed with 
which these instructions are carried out. 

In other words, the chief of the pro- 
ducing division should be a “hustler” 
rather than a fine mechanic or engineer. 


INSPECTION DIVISION 


The most sensitive and delicate division 
in this type of organization is the inspec- 
tion division and its chief shculd be a 
diplomat and at the same time a man with 
sufficient firmness in his make-up to stand 
back of decisions which are made under 
his jurisdiction. He should be able to 
say “No” in such a way that it will not 
antagonize the entire organization. 

His instructions as to inspection, gages 
and fixtures for testing work, are given to 
his division by the chief of the engineer- 
ing division, and he has to see that they 
are lived up to. All troubles occurring 
in the making or assembling of the work 
are referred to the chief of the inspection 
division who decides as to the quality of 
the work, and, in case of serious trouble, 
takes the matter up with the engineering 
division where it is rectified, not only in 
itself but also where it may relate to the 
other parts of the mechanism. 

This division has entire jurisdiction 
over the inspection of all raw materials, 
work in process, finished stock or ma- 
terials, and tools, jigs and fixtures. 

Where machine operations are many 
and particular, as to limits and _ finish, 
traveling inspectors should be placed in 
the factory, who pass on these opera- 
tions before the machine foremen are al- 
lowed to proceed with the machining of 
any number of parts on any operation; 
also checks speeds and feeds of ma- 
chines. These inspectors save from three 
to five times their salaries in a year by 
bringing up the standard of work, saving 
of material costs, together with accumu- 
lative profits, from increased output of 
acceptable parts. 

They are of great -assistance to the 
chief of the producing division and to the 
foreman, as well as increasing the vol- 
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ume of output by preventing extended 
operations on bad work. 

On this division depends largely the 
smoothness with which the work passes 
through the shop and its cost, together 
with the grouping of work in assembling 
room ready for quick and accurate as- 
sembling. You will note that the opera- 
tion of this division is dependent upon 
the judgment of the chief of the engineer- 
ing division for the accuracy with which 
tolerations are determined and _ instruc- 
tions given as to the quality and finish of 
work. 


MAINTENANCE DIVISION 


The chief of the* maintenance division, 
where the factory is large, should be a 
good executive mechanic with a reason- 
able amount of technical education. 
Many of the larger concerns employ a 
high-grade engineer to supervise this 
division, which furnishes plans and spe- 
cifications for new buildings and equip- 
ment and handles the work of new con- 
struction as well as maintenance. Many 
firms consider this economical. The 
speaker, however, is of the opinion that 
the practice adopted by the textile or- 
ganizations of this country in having 
most of their construction and engineer- 
ing work done by outside parties, leaving 
the routine work of the maintenance to 
one of fair executive ability, is much 
more economical in the long run than to 
have plans and specifications for build- 
and their equipment prepared by 
themselves. 

Where the organization is not large or 
the duties of the chief of the mainten- 
ance division sufficient to keep him fully 
occupied, this division is combined with 
the producing division or the engineering 
division, preferably the latter. 


ings 


ACCOUNTING DIVISION 


The chief of the accounting division 
should be a man well trained in the prin- 
ciples of bookkeeping, a good analyist 
and with enough familiarity with shop 
methods to prevent being fooled entirely 
by figures. 

He should be systematic and a good 
disciplinarian and insist upon his sub- 
ordinates maintaining records to date. 

With these methods, a large part of 
the maintaining of records is automatic 
and a general supervision of the ac- 
curacy of the figures and the prompt 
posting of the same by his subordinates 
are particular qualifications. In addition 
to the above he should watch the value 
of stock on hand, notifying the proper 
parties when abnormal conditions are 
approached, and see that orders are en- 
tered or cancelled as conditions require. 


EXPLANATION OF USE OF ForM. 


The instruction card is the means of 
transmitting to the chief of the producing 
division and his foreman details as to 
operations, jigs, tools and fixtures, etc., 
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to be used; speeds and feeds of ma- 
chines and other instruéiias which 
might be pertinent to the economical and 
accurate production of the work. 

The operation card which gives a 
description and sequence number of 
operation on the different parts and 
should be arranged so that it can be 
locked in a box in charge of the engi- 
neering division and, when changes are 
made in the sequence of operations, these 
cards are taken out and placed in their 
new position. This saves rewriting lists 
every time a change is made. 

An inventory of stock on hand in store 
room should be taken and transferred 
to cards. There should be separate cards 
for stores and worked materials. By 
stores is meant all finished or raw ma- 
terials kept in stock on which no work 
has been performed by the factory. 

After the pieces for the stores have 
been issued and work done upon them in 
the factory, they are returned to the 
storeroom as “worked materials” and is- 
sued to the assembling room for as- 
sembling into final product. Requisitions 
for worked materials are not entered on 
analysis sheet when issued for 
symbol numbers under which they 
manufactured. 


same 
are 


ROUTING 


I can positively state that the location 
of every piece of work covering 1200 
operations in active circulation in a fac- 
tory can be determined without hunting 
around the shop. 

This is practically the block-signal 
system of the shop in which the work- 
men is the train, and the clerk 
in the production department is the sig- 
nal man. 

The man’s pay is made up on his time 
card and no man can get a new ticket on 


or work 
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a job until his own time ticket is returned 
and stamped; the new ticket being 
stamped out at the time the old is 
stamped in by a clock registering hours 
and tenths of hours, 

The time ticket has the letters “F” and 
“N. F.” provided on it. If a job is not 
finished at the end of the day, the “F” 
is crossed off and a new ticket made out 
for the man which is given to him the 
next morning with the same _ charge 
symbol upon it. If, however, the “N. F.” 
is crossed off, indicating that the job is 
finished, the man in charge of the pro- 
duction department places his ticket in a 
box and, before it goes to the time clerk, 
it is marked off on the route card and an 
order to move work to next machine is 
issued for the next operation. 

Move orders are not issued for opera- 
tions that run in sequence on different 
machines of same group. They are is- 
sued, however, where work passes from 
one group to another or to the inspection 
and store rooms. The of move or- 
ders will reduce the number of men used 
for trucking in the factory, 50 per cent. 

The one requisite for efficient manage- 
ment is a simple and comprehensive ac- 
counting system, accurate in its informa- 
tion and inexpensive as to maintenance. 
For this purpose, all transactions can be 
captioned as follows: 

1. Capital. 
2. Profit and loss. 
3. Production. 

4. Betterments. 

5. Expense. 

There can be sub-divisions so as to give 
detailed information as requested, either 
by symbols or charge numbers, or both. 

The used in this 
method 
shop ledger and cost card. 
taken out for any one of the charge sym- 


use 


analysis sheet as 
is a combination of a 


These can be 


loose-leaf 
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bols, authorization numbers or other spe- 
cial order numbers, the details posted 
thereon directly from requisition, vouch- 
ers or payroll. These are then 
closed in the final productive accounts. 

The production account are 
credited with sales, increase in inventory 
and closed to profit and loss sheet. 

The betterment account 
closed in to expense accounts and capital 
by a predetermined ratio or actual 
charges. 

I do not think that the sole reason for 
the increase in the output cited was the 
introduction of the forms illustrated be- 
cause you may carpet a factory with 
forms and not obtain the desired results. 
It requires intelligence to use forms, also 
requires a persistent, untiring energy and 
firmness on the part of the management 
to keep an organization working together 
with them at the start. 

More diplomacy and patience have to be 
used in teaching those at the top than 
the rank and file to adopt economical 
and systematic shop r:ethods In no case 
have reduced and in every 
case the earning capacity of the men per 
day has been increased and the total cost 
of the product reduced. 

The fundamental ,rinciples, however, 
are summarized in the training of the su- 
perintendent, foreman and workmen to 
sys‘ematic habits and convincing the offi- 
that a constant and 
systematic endeavor to c'assify and func- 
tionalize duties and route work is more 
remunerative than the continual harrass- 


sheets 


sheets 


sheets are 


wages been 


cials of a company 


ing of the over-burdened and oftentimes 
under-paid shop manager or superintend- 
ent. 

Forget the ratio of non-productive help 
to productive and gage the efficiency of a 
factory by the value of output per dollar 
of total payroll. 








An Improved Magnetic Pyrometer 











By Fk. C. Mason 








We use a magnetic pyrometer, as here- 
with shown, that is somewhat improved, 
in construction, over one shown us by a 
steel salesman. We used both the mag- 
netic and the Bristol pyrometer and ob- 
tain exactly the same results with each 
piece of steel tested. 

In Fig. 1 is shown two views of the in- 
strument, A being the magnet, C the 
handle, made of brass, and B the balance 
pin, made of tempered steel and hard- 
ened. Figs. 2 and 3 show the magnet and 
pin in detail. 

The action of this instrument in use is 
as follows: When the steel is at the 
right hardening point it will have no at- 
traction for the magnet. The magnet is 
perfectly balanced and hung on a knife 
center, the same as a scale balance. In 
heating a piece of steel up to the re- 
quired heat and testing frequently after 
the heat has risen to a dark red you will 


observe the phenomenon of the steel at- 
tracting the magnet and throwing 1i out of 
balance. The second that the heat has 
risen to the right point for hardeniag it 


¢_) 


loses all attraction for the magnet. 
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MAGNET FOR HARDENING 


To make one of these instruments you 
only require a small piece of air-harden- 
mushet quality, or in 
large per- 
has. the 
permanent 
make a 
bar 
light 
then 


ing steel of the 
other words a 
centage of 
quality of 
magnets. 
fairly 
thoroughly 
purple or 
magnetize. 
This may be rubbing it 
the pole of a type of 
gnet, or the pole of a non 
type of motor or dynamo field. 
of tield 
Edison 
to charge a 


steel having a 
tungsten, as this 
making the _ best 
Any carbon 
magnet 

hard and 
about 550 


steel will 
Harden this 
draw it to a 


and 


good 
degrees, 
done by over 
horseshoe electro- 
ironclad 
This type 
e or similar to the old 
and Another 
magnet is to introduce 
the magnet tubular coil energized 
by a direct current of any voltage. 

This 


and easy 


ma 
bila 


is the sam 
dynamos motors. 
Way 
into a 
instrument is extremely 
to make. 


simple 








876 


AMERICAN MACHINIST 


Transformetal Process of 
Changing Iron Into Steel 


May 12, 1910. 


More Likely Results of 
Carbonizing Methods 
Greatly Exaggerated 








The Transformetal Tool-Steel Com- 
pany has recently opened offices at 71 
Broadway, New York, for the exploita- 


tion of a which it claims will 
change iron of all grades into steel of any 
desired quality. In a circular letter it 


is sending out, the following statements 


process 


are made: 
“Steel is a 


form of iron, and is made 








By E. F. Lake 


mission of power may be made of greater 
lightness, with the same strength. Springs 
be made lighter in weight, and yet 
greater resiliency and longer life. 
plate and armor-piercing pro- 
jectiles, agricultural and mining machin- 
ery and machine tools may be made 
lighter, stronger and harder or one or all 


may 
possess 
Armor 


of these. 





store. When the furnace is filled, it is 
sealed up, the temperature raised to 
about 600 degrees Centigrade and held 
at that point for the time that is neces- 
sary to give the proper depth of penetra- 
tien. The l-inch samples shown in Fig. 
1 have a uniformy depth of penetration 
for each hour up to the 13th, which is the 
time required to penetrate to the center. 














from iron by various processes. The 
‘Transformetal’ process accomplishes the 
transformation of iron into steel of any 


desired quality with far greater facility 


and at greatly less cost than any other 
process. By it, also, steel is altered and 
improved, being rendered harder, or 


tougher and stronger, as may be desired, 
to a degree never before practically at- 
tainable. 

“By the ‘Transformetal’ 
desired portion of an iron object may be 


process any 


DIFFERENT DEPTHS IN FROM 

“In general, by the ‘Transformetal’ pro- 
cess, pig iron, or iron castings or articles 
may be changed to steel of any desired 
quality, in whole or in part as desired, 
iron articles may be provided with an in- 
tegral steel skin, and the qualities of iron 
or steel objects may be differentiated in 
different portions thereof, to attain maxi- 
mum surface hardness with maximum in- 
ternal strength or to procure any other 
desired characteristics for the article; and 
all these things mav be done more easily, 


1 10 13 Hours 


The bars look very much like metal 
that has been submitted to the ordinary 
carbonizing or cementation processes that 
are used for turning muck iron into 
blister bar. This is usually done by plac- 
ing alternate layers of muck or wrought 
iron and charcoal into a specially pre- 
pared furnace and covering the top with a 
layer of clay to prevent the charcoal from 
burning off. The furnace is then closed 
and heated up slowly for a few days until 
it reaches a good yellow heat, at which 

















transformed to steel, cheaply and easily, 
the remainder continuing as iron. Thus, 
the surface of iron may be changed to a 
steel skin of superior nature at low cost. 
Or the projecting parts of iron articles, or 
other portions subject to wear or abra- 
sion, can easily be converted into steel. 

“Steel articles may be produced hav- 
ing extremely hard surface portions com- 
bined with a toughened and strengthened 


interior. Thus, a steel article or imple- 
ment may possess maximum resistance 
to wear or dulling, with at the same 
time maximum resistance to breaking. 
In this way, the breaking of rail- 
way axles, wheels and rails can be 


avoided, and these parts made to wear 
away more slowly under the abrasion in- 
cident to their use. Shafts for trans- 


Fic. 2. BAR OF STEEL 


more cheaply, and with better results 


than ever heretofore possible.” 
SAMPLES OF METAL 


The company shows samples of several 
different kinds of work which it claims 
is iron that has been steeled by this pro- 
Fig. 1 are shown 13 one-inch 
bars that have been submitted to the 
transformetal process for different pe- 
riods of time from 1 to 13 hours. At the 
end of each hour up to the 13th one of 
these bars was taken out of the furnace 
and broken so that the depth of penetra- 
tion could be observed. 

It is claimed that the metal is placed in 
a furnace and surroundéd with a powder 
that is composed of chemicals that can be 
bought at a nominal price at any drug 


cess. In 


GIVEN TORSION TEST 


point it is held for about nine days, in or- 
der that the iron may absorb about | per 
cent. of carbon. 


CHEMICAL ANALYSIS 


Three bars were submitted to the Mid- 
vale Steel Company for examination and 
these showed all the characteristics of a 
simple hypereutectic carbon steel. 

Bar No. 1 was 11/32 inch square 
and showed a penetration clear to the 
center. The analysis of drillings at 
depths of '<, '4, 34 and '4 showed the 
carbon to be from 1.36 to 1.40 per cent.; 
phosphorus,0.010; manganese, 0.238; sili- 
con, 0.195; sulphur, 0.040. Bar No. 3, 
which was the same size, gave a carbon 
percentage of 1.36 to 1.39 at varying 
depths, with the P, 0.008; Mn, 0.231; Si, 
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0.235 and S, 0.051. These two bars were 
very similar and probably from the same 
stock. 

_Bar No. 2 was not steeled clear to the 


center and showed a carbon content for 
the’ first 's inch of depth of 1.42 per 
cent.; at inch of 1.22; 3. inch, 1; 


inch, 0.90. The estimated carbon content 
at the center was, therefore, 0.45 to 0.55 
per cent. 


PHYSICAL TESTS 


In some tests that 
ert W. Hunt & Co., of 
bar slightly over 1 inch 
bon content, by combustion, was obtained 
A tensile strength of 


were made by Rob- 
New York, on a 
square, a car- 


of 1.328 per cent. 
109,340 pounds per square inch was ob- 
tained, and limit of 77,949 
pounds with no elongation or reduction 
ot area. A cold-bending test showed a 
sharp fracture that was finely crystalline, 
with no bend. 

The bar shown in 
torsion test and twisted 190 degrees in a 
gage length of 27.25 inches. The shear- 


fibers an 


an elastic 


Fig. 2 was given a 


ing stress on the remotest was 
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practically uniform at all depths, as 
shown by the chemical analysis, it means 
that a great improvement has been made 
in the process of adding carbon to steel 
from the outside, or a discovery made in 
the combination of chemicals that are 
used for carbonaceous materials. 
Notwithstanding the many wonderful 
claims that are made process in 
the company’s circular quoted 
above, it will be seen ana- 
lysis of the samples given and the result 
of the that all the 
of is adding carbon to iron or steel, with 


for this 
letter 
from a close 


test process consists 


the necessary heat, in the presence of 
carbonaceous material. The principle on 
which they are working is a very old one 
and while they may have a combination 
of chemicals that will give a greater 
penetration of carbon in less time than 


any of the other even this is 


doubted when we investigate some of the 


processes, 


ridiculous claims made. 


One of these is a quotation from the 
New York Herald, of August 16, that M. 
Martin Kallman, the president of the 


cempany, subscribed to, and reads as fol- 
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ultimate load 109,540 pounds per square 


inch, with an elastic limit of 55,300 
pounds and the fracture was irregular, 
fine crystalline. This fracture is shown 


or a larger scale in Fig. 3. 

The point of a projectile that was sub- 
mitted to this process and then broken off 
is shown by the two views in Fig. 4. This 
one of the old-style wrought-iron 
projectiles and the depth of penetration 
about '< inch. After breaking off 
the point it was hammered flat and as will 
be seen the center was soft and ductile, 
while the outer shell was all cracked up 
by the hammer. The point was too hard 
to be filed and this hardness extended 
back about 34 of an inch. Turnings taken 
from the base by the Midvale Steel Com- 


was 


was 


pany showed the following analysis: 
C, 0.057; P, 0.033; Mn, 0.374: 5S, 
0.051; Si, a ‘trace. 

CLAIMS MADE FOR THE PROCESS 


lf the statements made above are true, 
namely: That a penetration of carbon 
inch deep can be obtained in 13 hours, 
with a temperature of 600 degrees Centi- 
grade, and the percentage of carbon is 


LARGER VIEW OF 


BREAK IN TORSION TES1 


lows: “We obtain a great saving by our 
process in the manufacture of steel tools 
and shapes of kinds. We can 
work them up in iron or cast the iron in 
molds and then turn it into the finest kind 
of steel.” Another is contained in 
the circular letter quoted above which 
“Pig iron or iron casting or ar- 


various 


says: 
ticles may be changed to steel of any de- 
sired quality.” 


CAST IRON 


While iron castings are very useful in 
many places, principally 
cheapness, it is a well known fact that 
they contain many that are 
injurious to the metal and consequently 
weakening. These must be removed in 
order to make the ordinary 
steel, to say nothing of the finer qualities 
It is impossible to remove 


owing to their 


impurities 


grades of 


of tool steel. 
these impurities and retain the density of 
the metal that gives it strength, without 
putting the iron through a melting and 
boiling process and adding materials that 
will carry these impurities off in the slag. 

The iron that goes into the castings, or 
pig iron, contains from 3'. to 4 per cent. 


> 


of carbon, and less than 2 per cent. of 
this will unite with the iron to form a 
solid solution. he balance forms graph- 
itic carbon, or flakes of graphite that 
weaken the metal and also prevents it 
from being annealed, hardened and tem- 
pered properly Besides this the phos- 
phorus, sulphur and silicon are usualiy 


high and have to be reduced 


This iron cannot be changed into steel 


by any process that causes materials to 
penetrate the solid metal from the out- 
side, and especially not by the “‘trans- 
formetal” process as this adds more car- 
bon to it and aggravates rather than les- 
sens the efforts required to change it 

















Fic. 4. PRoJECTII THAT Was §S ) 
into steel. The difference between pig 
iron and steel is mainly in the carbon 
content. Steel only contains carbon in 
the combined state with the pure iron; 
practically none of it being graphitic 
carbon. In fact, when enough carbon 
present to form graphitic carbon the 
metal is no longer steel, but cast iret 
Therefore, when pig iron is made into 


steel, from to of the carbon in 
the metal must be removed. This can 
only be done by melting it and carrying 


the excess carbon off in a slag. At the 
same time the other impurities mentioned 
above are reduced to a minimum by caus 
ing them to unite with the slag, and 


in the making of tool 


this 
is just as necessary 
steel as the removal of the excess carbon 
If it were possible to remove the solid 
metal as claimed by the Transformeta! 
Company it would mean leaving a void 
where they formerly existed and _ this 
would make the metal worthless. To 
change them to steel sounds like chang- 
fact, the 
who 


ing iron into gold or silver. In 


proposition can only deceive those 


de not understand metals. 


WROUGHT IRON 


Wrought iron, on the other hand, con- 
0.10 per cent. of carbon 
is a soft ductile metal, 


tains less than 
and consequently 
but a considerable percentage of slag is 
present, and this slag cannot be removed 
without melting the metal. It can be 
made harder by causing the metal to ab- 
sorb carbon, by carbonizing processes 
similar to the above. The trans- 
formetal process adds carbon to the metal 
and makes it harder, and consequently 
useful for different purposes, but it does 
not the impurities in wrought 


one 


remove 
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iron and consequently the strength, cut- 
ting qualities, toughness, and ability to 
withstand strains of various kinds can- 
not be made equal to the _ higher- 
grade tool steels, or even the bessemer 
steel, by any process that works from the 
outside. The physical tests given above 
clearly indicate this. 


STEEL 


The cheaper grades of steel contain 
higher percentages of phosphorus, sul- 
phur, oxygen, hydrogen, and other ele- 
ments, than would be allowed in the 
higher-priced tool steels and these can- 
not be removed without remelting the 
metal, and adding materials that will 
carry the impurities off in the slags. 
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Therefore, in transforming metal by caus- 
ing different materials to penetrate it 
from the outside means that practically a 
pure metal must be obtained to start with 
and then it might be beneficial to add 
carbon or some other hardening, strength- 
ening, or softening material from the 
outside to improve its quality. 

The process was developed by a Mr. 
Massot, of Germany, and the New York 
promoters are claiming that Fried. Krupp, 
the big steel maker, of Germany, are en- 
deavoring to secure a control of this pro- 
cess. We have, however, just received a 
letter in which the Krupp Company says: 
“We have here been in communication 
with the inventor concerning a case-hard- 
ening process, of which there are many. 
We have broken off negotiations because 
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of the ridiculous requirements of the 
owner.” 

While the carbonizing process is very 
useful for many kinds of work and has 
added very ‘materially to the betterment 
of steel and the uses to which it can be 
put no one who knows anything about 
metallurgy would claim, unless from ul- 
terior motives, that wrought iron can be 
transformed into the highest grades of 
tool steels or that pig iron could be 
transformed into any kind of steel by it, 
or in fact without completely changing its 
structure from the inside by remelting. 

The possibilities of such a _ process 
sound very allyring as set forth by the 
promoters but, like most mechanics, we 
are from Missouri, and are waiting to be 
shown. 








Automatic Coin Feeding Device 


Lditortal Correspondence 








Many of our readers will recollect that 
on page 586 we published a short gen- 
eral statement of the fact that automatic 
devices are now being used for feeding 
coin blanks to the coin presses in the 
Philadelphia and 


other mints of the 


per. FE is a hollow spindle held in the 
bracket B, as is also the hopper A. The 
pulley C rotates on E and the collar H, 
turning the plate D. This plate D has a 
round opening at J large enough to allow 
one coin blank to drop through, down 


forward into the press, where the stamp- 
ing is done to convert it into a coin. 

By the construction adopted there is 
always a positive tendency to feed blanks 
down the tube and into the press, due to 
the rotation of the feeder plate D and 























United States. Since that time we have 
‘ome into possession of the views and 
drawings herewith reproduced, showing 
the construction of this device. 

Figs. | and 2 show, respectively, the 
position of the hopper when operating 
and its position when swung out of the 
way, so as to get at the press. As will 
be seen from Fig. 1, a round leather belt 
D coming from a belt wheel on the shaft 
at the back of the press, drives a pulley 
at C to continuously feed the coin blanks 
town from the hopper above. 

Glancing at Fig. 3, A is the hopper and 
C is the belt pulley, just below the hop- 


AUTOMATIC COIN FEEDER IN PLACE ON PRESS Fic. 


upon the flat plate part of FE. As C and 
D rotate, the blank which is dropped 
through the opening J, is drawn in toward 
the center of E by a spiral pathway in D 
shown at the right of Fig. 4, where this 
plate is termed the “Cent Feeder.” This 
plate is, of course, made for other coins 
beside the cent when desired. 

The weight of blanks in the hopper and 
continuous rotation of the plate D carry 
the blanks around in an unbroken line 
so that they finally come in to the center 
of E and drop dowh into the tube G. 
At the bottom of this vertical tube the 
fingers T and U carry the bottom blank 


HopPER SWUNG TO ONE SIDE 


yet the feed is not so positively as to 
cause jamming and consequent bending 
of the parts. The blanks simply travel 
round and round on the top plate of E 
until the drawing out of the one at the 
bottom of the tube by the fingers, leaves 
room for another at the top. 

Beside being possible to swing the hop- 
per away from the front of the press 
so as to get at the dies, the bracket B 
is provided with a swivel pin L as shown 
in Fig. 3. This pin screws up hard into 
B and is pinned by the dowel P. L also 
projects into the part of the bracket M 
where a pin S passes through M and into 
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a groove in L, so as to keep the latter 
in place. The taper pin N drops down in- 
to the collar of L and the bracket M 
so as to hold the hopper in an upright 
position when in The object of 
thus swiveling the bracket and hopper is 
simply to dump out the contents from 
the hopper as quickly as may be de- 
sired, in case of any necessity to get at 
the parts. 

There is a slot in the side of tube G 
and into this slot projects a finger from a 
weighted lever. When the tube G is full 
of coin blanks which are dropping down 
to the fingers T and U, the finger of the 


use. 





Carrier. 
Brass. 




















Le 


ASSEMBLY VIEW OF 








AUTOMATIC COIN FEEDER 

weighted lever rests upon the sides of 
the blanks in the tube. If, for any rea- 
son, the feeding from the hopper should 
stop, the finger in the slot will be unsup- 
ported and the weight will, therefore, 
cause the lever to drop. The dropping 
of this lever is arranged to short circuit 
the automatic release rheostat of the mo- 
tor which drives the press. This stops 
the press before the tube has become en- 
tirely empty and so prevents the dies 
from striking together and, possibly, be- 
ing injured. 
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in little piles before the automatic 
feeding mechanism was devised. The 
hopper is large enough to hold coin 


blanks to keep the press running for 
about 40 minutes at a stretch. The ac- 
tual time depends upon the speed of the 
press, which again depends upon the de- 
nomination of the coin. 








The New Plant of the Triumph 
Electric Company 








About 500 business men of Cincinnati 
and guests helped to celebrate the dedi- 
cation of the new plant of the Triumph 
Electric Company at Oakley, a manufac- 
turing suburb of Cincinnati, on Saturday 
April 30. A special train of eight cars 
was run by the Baltimore & Ohio South- 
western railroad, and a substantial lunch 
awaited the arrival of the guests. 

After the lunch an address of 
come was made by Mr. Hobart, president 
of the company, and several other promi- 


made 


wel- 


Cincinnati men some con- 


remarks. 


nent 
gratulatory 
Although the new plant is much larg- 
er than the old one, there are both pro- 
visions for and expectation of future en- 
largements to over double its present ca- 
includes 8 
125,000 


pacity. The 
acres, and the new 
square feet of floor space, 
ample room for from five to six hundred 
hands. 

When it is remembered that 
the outgrowth of a shop of less than 100 
square feet of space in 1889, it 
gives some idea of the energy and per- 


present site 
shop has 
which 


Zives 


this is 


floor 


It is into the tube G that the hand severance of W. N. Hobart and his sons, 
operators used to feed the blanks as well as their ability as organizers. 
ZZ ] 





hie ae 
Upper Tubs 


Machine Steel. 


. 


vr . - 
. J 







Mach ine Steel, 


Cent Size. 


4. DETAILS OF AUTOMATK 


CoIN FEEDER 











SSU 


Some Machinin g Operations Accurate, Liffective 
in Prod ucing Motor Car Parts = Economical Output 
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Methods Devised for 








Many automobile manufacturers buy 

rtain parts that enter into the construc- 
in of their cars, and this has led to the 
building up of quite an industry for the 
manufacture of parts. One of the largest 
companies in this line of manufacturing 
is the Michigan Motor Parts Company, 
of Detroit, Mich., and they have devised 
lany accurate and economical methods 
of performing different operations on the 
several parts which they manufacture. 
\ few of the more striking operations are 
shown in the accompanying illustrations. 

Transmission gear cases are one of 
the products of this concern, and Fig. 1! 
shows the second operation that is being 


performed on this gear case. The gear 
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Fic. 2. DRILLING AND REAMING THE VARIOUS HOLES 





Fic. 1. MILLING CovVER BEARINGS OR AUTO 
GEAR CASI 


case is of cast iron in this instance, and 
the first operation is to turn off the flange 
and bore out the large hole in the end 
that locates it on the jig shown on the 
platen of the milling machine. This gives 
a starting point, and the case is then 
clamped down and the surfaces for the 
large and small cover are milled, as 
shown in the illustration. 


MACHINING HOLES ON RADIAL DRILL 


After this the case is taken to the ra- 
dial drill and located in the jig shown in 
Fig. 2 Here the numerous holes in 
that end of the case are drilled, reamed. 
counterbored, etc., with the tools shown 
in the special cupboard to the right of 
the machine. This cupboard is furnished 
with hinged doors to let down out of the 


operator’s way, and to this is attached 

















Fic. 3. BoRING AND REAMING THE MAIN BEARING 
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the lathe, and the case is held in this 
by merely bringing a strap over its top 
and fastening it with a thumb screw. 
When the case is secured, it is rough 





_ . rk > e Tact . 
Fic. 4. GRINDING SHAFTS FOR GEAR CAs! bored, finish bored and reamed by the 
. F +} ve iMerent har h in) he f¢ 
q clasp so that it can be closed and se- are drilled. reamed and counterbored, can three different ars shown in the turret 


cured with a padlock so the tools will be seen by the front view of the case that Four different sized bearings are ma- 


not be disturbed when the operator is is lying on the floor. The tools are held cChined simultaneously by each of these 
away. in a wizard chuck so that no time will ars. 

The case fits over a disk in the bot- be lost in changing from one tool to the GRINDING GEAR SHAI 
tom of the jig, the same as it does in other. One of the gear shafts that enter into 


























Fic. 5. MILLING BEVELED SLOTS Fic. 7. JIGS AND TOOLS FOR MACHINING Piece J 
Fig. 1, and the cover of the jig is then TURRET LATHE WoRK this case is shown as it is being ground 
lowered over the three posts and secured The next operation is that of boring in Fig. 4. These shafts are turned on 


with the keys and set screws. This holds and reaming the main bearings on a centers and are then hardened and 
) e g ring 


the case securely in place while it is turret lathe, as shown in Fig. 3. A spe- 

being machined. The numerous holes that cial jig is clamped on the faceplate of they are located on centers in the jig as 
shown, and each of the four sides is 

ground at an equal distance from the 


brought to the grinding surface. Here 


center. he centers are not entirely re- 
lied upon to hold the shafts true while 
grinding, as a parallel! bar, similar to that 
shown at A, is placed under the center 
of the four shafts to prevent the wheel 
from springing them out of true while 
the first two sides at right angles to 
-ach other are being ground. When 
grinding the other two sides, the piece B 
is placed under the center of the shafts. 
When the grinding is finished, the gage 
C is used to see that the shafts are the 
exact size desired. In the two ends of 
this gage, there is a difference of one- 
half a thousandth in size, and one en 
must be a tight fit on the square part 
of the shafts in both directions, while 
the other must go on easily. A finished 
shaft is shown at D. All the other fits 
in the transmission case are very close, 


Fic. 8. REVOLVING WorK HOLDER FOR TURRET LATHE as the whole must be assembled so that 
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Fic. 9. 
the gears will be practically noiseless 
when in operation. 

MILLING BEVEL SLOTS 


Another piece that is used in the trans- 
mission case for the purpose of throwing 
the gears in and out of mesh is shown 
in Fig. 5. Here the bevel that 
are plainly shown in the piece lying on 
the platen of the machine, are being 
milled. They are four in number. Three 
holes are first drilled each slot 
is to come, and the piece is then fastened 
onto the jig, as shown. The milling cut- 
ter is started working, and the handle E 
is then moved up or down, as the case 


slots, 


where 


may be. This makes the face plate 
turn over and move in or out at the 
same time; it being guided by the slor 
and rollers shown at F. Thus, these 


pieces can be turned out as fast as the 
milling cutter will remove the metal. 


JiGs FoR PNEUMATIC RIVETING AUTO GEARS AND CASE 


At G and H in Fig. 6 are shown the 
front and back of the ball race that is 
being held in the lathe chuck and turned. 
The flat and ball race are turned by mak- 
ing the tool carriage follow the former 


shown at J. 


Jics For UNIVERSAL JOINT CASE 


The jigs, fixtures, tools, etc., that are 
machine the piece J are 
shown in Fig. 7. In this piece the three 
holes that run into each other must be 
in absolute alinement and exact 
For that reason the jig shown at K was 
made. The piece is put into the open- 
ing L and clamped with the set screw M. 
The cover N is then put on the three 
posts and fastened with buttons. The 
three holes are then milled and reamed 
through the bushing in the jig cover N 
the tools that are behind the jig. 


necessary to 


in size. 


with 
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That part of the jig that clamps the piece 
J is moved back and forth in ways. 

The sliding part of the jig is locked 
by a pin from the lever O, in three dif- 
ferent places, and this brings the three 
holes in J in their correct position un- 
derneath the bushing in the cover N. 
Thus the three holes are the correct dis- 
tance between centers and are in perfect 
alinement. After being operated on here, 
the piece goes to jig P, where the cen- 
ter hole is reamed and keyseated. It 
then goes to jig Q for drilling the four 
small holes for bolts. 


REVOLVING WorK HOLDER 6 


In Fig. 8 is shown a revolving work 
holder that is used on the turret lathe 
for machining the universal joint knuckle 
shown lying on top of the turret. When 
the center is drilled and reamed, the 
work holder is revolved around until the 
block S fits in the slot T and the end U 
is then turned. After this, it is revolved 
half way around again, and the block 
S fitting in another slot not shown, brings 
the piece in correct position to machine 
the end V. This piece is hardened and 
the ends are ground to make it a perfect 
fit. : 

A simple stunt that is very effective 
and efficient, is that of riveting the gears 
and gear cases together as shown in 
Fig. 9. This consists of two simple jigs 
that are bolted to the bench next to the 
blacksmith’s fire, and the rivets are 
heated in the fire and driven home and 
headed by the pneumatic riveters shown 
lying between them. 








Neat Arrangement of a Lathe Pan 




















A LATHE 











PAN 


The accompanying halftone shows a 
neat arrangement of lathe pan arranged to 
take care of two Pratt & Whitney tool-room 
lathes at the Brown-Lipe shops, Syra- 
cuse, N. Y. The two lathes are placed 
back to back and have a galvanized 
sheet-iron pan between them. Sloping 
down from each of them is a diagonal 
sheet of iron which conducts the chips to 
the pan on the floor. The pan being at 
the back of the lathe is out of the way 
of the workman’s feet and does not an- 
nov him, and the diagonal pieces of sheet 
iron are at the top brought far enough 
forward to catch all the chips as they 
fall. 

The pan is accessible from either end 
for the removal of the chips. 








A test of nickel-steel riveted joints 
made from four different kinds of com- 
mercial nickel steel showed the strength 
of nickel to be about two to two 
and a quarter times as high as that of 
joints riveted with wrought-iron or mild- 
The advantage thus gained 
more than counteracts increased cost. 


steel 


steel rivets. 
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Letters from 
Practical Men 


Backing Of a Spiral Fluted A X= Distance the spiral flute BD _ pitch diameter or 3.1416 4 or 12.5664 
a . ri gains on the pitch circumfer- inches. 

Hob Without Special ence BC in one turn of hob. It Sine angles @f and 6 are all equal 

Fixtures also represents the number of and we can proceed to find the lead of 

or fractional part of a flute flute C D to be milled in hob as follows: 

gained in one turn of hob. 















SE 





Concerning the Details of 
Making Things in Machine Shops 
from the First Sketch to the Sale 








The necessity of a spiral-fluted hob Be 12.5664 
where the lead is great, as in double, In any hob, which has a spiral flute at ‘ D= Ac * BC, o 8 x 12.5064 = 
triple and quadruple hobs, is now well right angles to the thread, or to its cut, _ 

19.739 inches. 


knoWn, It is just as necessary to have the angles @/6 are all equal. 

*. In this hob we are going to put five 

- ‘ _—z 8 flutes. In this connection, care should be 
taken, as the number of flutes in a hob 
when spiral fluted may be less than would 
be the case had the hob been straight 
fluted, or when the lead of the flute is 
great. 

Since our pitch circumference is 12.- 
5664 inches and we have five flutes in 


F 12.5004 
hob, one flute will occupy : = 2.513 


Leca of Hob 8 










“ee 


6 





5664 


> 





inches of the pitch circumference. 

We must now find the distance AX 
which represents the number of flutes or 
fractional number to be added to the num- 
ber of flutes cut in hob. This is found 
by dividing the pitch circumference by 
lead of flute and then multiplying this 
quotient by the lead of hob, or 


—>i 


Pitch Circumference 1: 











Cc ; 560 
Lead of Flute 19.739 AX we” yx A Beet y 8 we <088 
CD 19.739 * = 
Fic. 1 inches. 
BACKING OFF A SPIRAL FLUTED Hos Now since we have found that one 
the cutting face of a tooth in a hob at a ome 
. ° ° ° Lead o i) 
right angle to its cut as it is for a gear Ac — ~ >B 
cutter or any other form cutters. As this 
is impossible for the full length of the / 





tooth for a hob, being milled spiral, the 2 Flutes = © 
calculations carried out are based upon “ 
the pitch line. 

I know from what experience I have 
had with hobs that a hob of any great 
lead at all gives better results if spiral 
fluted instead of being straight fluted, in 
fact in many cases it has been alto- 
gether impossible to use the hob when 
made with straight instead of spiral 
flutes. The only reason I have been able 
to find for not making all our hobs spiral 
fluted is that we had no spiral backing- 
off fixture. The object of this paper is 
to explain simple means of accomplish- 
ing this without special fixtures. 





Pitch Circumference 12.5664 








hi ail : Cc 
In a lathe which can back off straight- D Lead of Flute 20 
fluted hobs we have all that is required . American Machinist 
' : ‘ Fic. 2 ‘ 
for backing off a spiral-fluted hob. i leak . tam 
. ‘ BACKING OFF A SPIRAL FLUTED Hos 
Re erring to Fig. 1; 
A B = Lead of hob. All we need to know of the hob is the flute 2.513 inches on the pitch circum- 
BC= Pitch circumference. pitch diameter and lead. ference and have gained 5.088 inches we 
AC=Length of thread of hob, hy- In the following example a hob 4-inch_ will have gained as many flutes as 2.513 
potenuse of angle ABC. pitch diameter and 8-inch lead hob is ., - : 5 ORs: 5 O88 
C D = Lead of flute. ane is contained into 5. re - 25°, flutes. 
BD= Length of flute, hypotenuse of Referring again to Fig. 1; In will be found practical to change 


angle BC D. Pitch circumference BC = 3.1416 > this to an even number and call it two 
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flutes. Now after finding the number of 
flutes gained, which in this case 1s two, 
we add them to the number cut in hob, 
which is five, and this gives seven flutes. 
Therefore, although there are only five 
lutes in hob we must gear up for seven 
to overcome the gain of spiral flute. 
Always when changing the- distance 
A X to a number to bring even number of 
fractional number that we 
we have changed our lead 
of flute to be milled in hob so we must 
find what the lead of flute should be to 
correspond to two flutes instead of 2 
Since one flute equals 2.513 inches, two 
, 


teeth or even 
can gear for, 





flutes will be equal to 2 times 2.513 

inches which is 5.026 inches. This is 

changing the distance AX from 5.088 
Cutter 

\, Cutting 

Face 


— 
Uy 


X 


Vachinist 


FLUTED Hos 





Fic. 3. MILLING 


A SPIRAL 


inches to 5.026 inches. Now since AX 
5.026 inches we must find the distance 


C D which equals the lead of flute to be 


milled in the hob. This is done by di- 
viding the pitch circumference, 12.5664 
inches, by 5.026 which is 2.500 times, 


then multiply this answer by the lead of 
hob, 8, which gives 20 inches. Therefore 
our lead of flute to be milled in hob will 
be 20 the first lead 
found, which was 19.729 inches. 

This lead, 20 inches, will not cross the 
tooth at exactly right angles at the pitch 
line but will be near enough to make it 
perfectly practical. 

This particular hob we made and in- 
stead of gearing for seven flutes we gear- 
flutes and had a hob which did 
The reason we did this was 


inches instead of 


ed for 6 
fine cutting. 
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on account of not having the proper 
change gears for seven flutes. 

Nearly always the distance AX hap- 
pens to be such a number so as not to 
bring even fractional parts of flutes that 
your change gears will care for, so we 
change this distance AX to the nearest 
fraction your gears will cut, otherwise 
make gears. After doing this your lead 
of flute must be changed to match the 
distance AX. It really does not matter 
as to what our lead of flute comes to be- 
cause milling machines as a rule have 
gears furnished to cut a lead near enough 
to what you get to give practical results. 

A hob made in this manner should be 
chased accurately before the teeth are re- 
lieved, then back off to the cutting face. 
Since we are backing off teeth to the 
face and we found that the first tooth 
should be backed off to face before last 
tooth we do not necessarily need to cut 
front teeth any more, but can start tool 
anywhere where the teeth are not re- 
lieved quite to the face. We will find this 
should not occur often because our lead 
of flute would have to be out quite a 
little to cause this trouble. When not be- 
ing able to cut lead exact, always se- 
lect a shorter lead nearest to what you 
should cut, then the first tooth on hob 
will always be done first. 

In milling a spiral fluted hob the bevel 
side of cutter must be used to cut cut- 
ting face of teeth on hob as shown in 
Fig. 3, this is so the lead of flute will 
curve around the beveled side of cutter, 
this will enable making cutting face on a 
straight line with center. Of course, when 
grinding the flutes in a spiral hob the 
emery wheel should be beveled same as 
the milling cutter. 


Wilkinsburg, Penn. O. R. BRINEY. 








Two View points 








Two statements have been made to me 
lately which are so at variance with each 
other and so entirely different from what 
might have been expected from the men 
who made them that they are of large in- 
terest. The first was made by the dean 
of a large engineering school, and was to 
the effect that all radical progress in me- 
chanical matters is made by practical 
men as a result of slow evolution. That 
professional men, theorists as he called 
them, do not evolve anything new but 
simply trail along behind the practical 
men and pick up and classify what they 
have accomplished and tell the reason 
why they have done it. 

This from a college professor! 

The other man is the head of a large 
manufacturing concern, rated in the mil- 
lions and 50 years of age at least. He 
was telling me about a new prime mover 
which they had just built, 3000 horse- 
power. I asked him how they had gotten 
up to that size; by what stages they had 
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progressed. “Not a stage, we just plunged 
right in and built it.” 

“How much money were you risking >” 

“Over $100,000.” 

“I suppose it was designed by men 
who had built similar machines for other 
people.” 

“No, it was designed by our own tech- 
nical force who had had no previous ex- 
perience in that line.” 

I told him that it seemed to me that de- 
signers were getting to have more con- 
fidence in their work than they used to. 
He replied to the effect that the designers 
had always had confidence enough but it 
was only recently that capitalists had had 
confidence enotfgh in their designs to fur- 
nish the means by which they might go 
ahead. He said “These are the days of 
technically trained men. They grasp the 
fundamental points of problems and go 
direct to their solution, where the old, 
hard-headed man of experience dared 
progress only as a blind man feels his 
way across the street, feeling his way 
by inches. We capitalists have wasted 
the interest on our money for years be- 
cause capital is naturally timid and we 
have placed it with timid men. Today 
we must see quick returns and those we 
get from technical men. If I had waited 
for our shop men to build a 10 horse- 
power model and a 25- and a 100-, 500-, 
1000-, 2000- and then the 3000-horse- 
power machines, I would have been dead 
before I could see it work, and the models 
would have used up all the money that | 
risked on the machine as it was.” 

Curious, isn’t it, how men differ in their 
ideas? They were both right, but one 
was talking of 10 years ago, the other of 
today and tomorrow. 

It has taken years of patient effort to 
so analyze the results of practical effort 
in the strength of material and applied 
mechanics that a man can predict what 
will happen in a case a trifle out of the 
ordinary. Once the action of material, 
throughout the whole range of stress, is 
known, the designer can predict with cer- 
tainty what he can safely do. To be sure 
the field has not been covered. Only scat- 
tering spots have been touchd at all, but 
the progress that has been made easily 
justifies the work that technical schools 
have done. 














Springfield, Mass. ENTROPY. 
Wanted: a Formula 
Can some reader of the AMERICAN 


MACHINIST give me a formula or equa- 
tion to use in determining the dimen- 
sions of a trapezoidal section of ring that 
will become rectangular when wound into 
a helical spring? The formula should 
be based upon the modulus of elasticity 
of the material, the inside diameter of the 
coils, the pitch of the coils, and the de- 
sired rectangular section of the sine after 
winding. 


Simsbury, Conn. A. L. Pratt. 











May 12, 1910. 


AMERICAN MACHINIST 


885 











Discussion of the 
Previous Question. 


Making ‘‘French’’ Press Tools 








The article by F. Greiner at page 52, 
on a punch and die with close-fitting 
Stripper, has interested me as I think 
he is “on to” the tools generally known 
as the French style of press tools. When 
large quantities of parts are required no 
style of blanking tools can be more suit- 
able or give better satisfaction than these. 
In fact, I call this tool arrangement a 
cheap type of subpress and it can be 
used on as fine a class of work as the 
more expensive subpress. As I have had 
many years’ experience with such tools, 
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THY 
plate as far as possible. It should come 
up far enough to strip the metal and no 
further, as the life of the tool is thus 
prolonged and the wear of the guide 
plate is cut down to a minimum. 
PUNCH 


MAKING THE 


In making these tools it is customary 
to make the punch first. Take a piece 
of cast steel and either lay out the shape 
or mark it out with the pattern, then ma- 
chine it as near to the line as possible, 
taking great care that it is parallel, as it 
is necessary that when the punch enters 
into the guide plate it should fit all the 
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Fic. 1. THE PUNCH AND Dit 


perhaps a description of how they should 
be made to get the best results may be 
of interest. 

Fig. 1 is a sketch of the tools complete 
with the guide plate and -finger feed 
fitted on the die and also shows the gen- 
eral arrangement of the punches and 
punch holder, with the trip for working 
Fig. 2 is a sketch of a 
special sleeve to be used in presses 
where the stroke is too long. In this 
class of tool the punch must never leave 
the guide plate and should be left in the 


the finger feed. 


way up. When the punch is finished it 
should, of course, be hardened and tem- 
pered. I have not mentioned the drilling 
of the holes for the pilot pins, but ob- 
viously they should be laid out and 
drilled before the hardening operation. 


THE PUNCH PLAT! 


Now that the punch is finished lay out 
the punch-holder plate A, care being 
taken in laying out in the exact position 
required. Before this is done all the 
plates should be machined all over so 


za Letters from Our Readers Show: 

y ing How Many Men of Many~ 

af Minds Look upon Various Subjects 
Opened up in Previous Numbers 


they will be flat and the edges square so 
that in laving out the when the 
parts are assembled they will prevent one 
part from overlapping the other. When 
the location for the punch is marked out, 
it should be drilled, cut through and filed 
close to the leaving just enough 
metal for the punch to shear, which is 
done by using the press. 

The punch must be kept square with 


holes 


lines, 
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Fic. 2. THE OPERATING SLEEVE FOR THI 


PUNCH 


the flat surface of the plate, as it is ne- 
cessary that it should be in perfect aline- 
with the slide of the press, for it 
has to go through the guide plate B, a 
tight fit. The punch having sheared the 
plate, the upper end should be hammered 
over to keep it from drawing out, the top 
of the opening in the plate being beveled 
to suit. The punch is then forced home 
and the top finished off level with the 
plate. The plate C is then attached with 
the four screws and the hole in the center 
tapped for the shank. An ordinary shank 
is then screwed in temporarily to 
the bore of the press. 


ment 


suit 


Di—E AND GuipeE PLATE 


The die and guide plate are assembled 
with the dowel-pin holes left out of the 
guide plate, as in hardening the die the 
holes are apt to alter and the screw holes 








886 
are sufficient for the time being. I should 
have mentioned that when the punch 


plate A is drilled for the punch it should 
be clamped on to the guide plate and 
used as a jig for drilling. Now, hav- 
ing the guide plate fixed in position on 
the die, the same process is repeated and 
the die is drilled out. The die should 
then be filed out as near to the lines as 
possible and then put in the press and 
sheared with the punch, the clearance 
given to the back leaving the top smaller 
so that the punch will shear its shape. 
The die is then taken out and the slight 
angle given to it leaving it nearly paral- 
lel as it can then be ground for some 
distance without losing the shape. All 
the other holes should now be drilled 
and the die can be hardened and tem- 
pered. Where there are irregular-shaped 
holes in the die, the others should be 
left out of the guide plate and top plate 
until the die is hardened. 


ASSEMBLING DIE AND GUIDE PLATE 


The die being finished, the guide plate 
is fixed on with the screws. The clear- 
ance holes must be large enough so that 
the screws do not crowd one against the 
other. Drill the two dowel holes and fit 
the pins in nicely and parallel; every- 
thing depends on the pins which keep 
the two parts in line, as they have to 
be taken off and they should go together 
exactly again. See that the punch enters 
the die after it is hardened; if a bit tight 
it must be eased until it enters properly. 


FINISHING THE GUIDE PLATE 


Set the die in the press and clamp it 
in position, then put on the guide plate 
and screw it in position, let the press 
down on to it, and with a scriber mark 
the outline of the punch on the plate; 
then take it off and file near to the line, 
leaving enough metal all around for the 
punch to shear. Now put it on the die 
again and shear in position. In this way 
the guide is brought into line with the 
die, and by polishing the guide plate 
with emery cloth, it is made a nice slid- 
ing fit, perfectly tight on all sides. The 
top plate with the shank can then be 
taken off and the round holes can be 
spotted with a center drill, which fits 
the holes in the die, then with a twist 
drill open the holes to a few thousandths 
smaller than finish size and finish with a 
rose reamer. This insures the holes be- 
ing in line and exact to size. Counter- 
sink the holes in the top of the guide 
plate and the plate, now being finished, 
use it to transfer the holes in the top 
plate in the same manner. Form a rivet 
head on the round punches and drive 
them into position level with the top of 
the plate. Fit the pilot pins into the 
punch and harden the piercing punches; 
this completes the punches and die as 
far as the fitting is concerned. If all the 
parts are fitted nicely, they can be taken 
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to pieces and put together again perfect- 
ly in line. 


THE Stock GUIDE AND STOP 


The next thing to do is to slot the guide 
plate into the hole for the punch, about 
5/16 inch wide, for the finger to work 
into, and plane a recess in the bottom 
of the plate wide enough for the brass 
strip (which is cut wide enough for two 
blanks to be punched out) and to take a 
strip D, about '4 inch wide, which acts 
as a buffer to keep the sheet metal against 
the back part of the guide plates and 
allows the strip of stock to pass through 
freely, even if it should be cut a bit 
wide, as is often the case. The guide 
plate is cut across at each end for the 
plate D which is kept up by a flat spring 
which rests on either end. 

The finger E is bent at right angles to 
engage the strip close to the punch, and 
is fitted with a screw, which acts as a 
pivot. Just behind this is a round pin 
with a small spiral spring, which keeps 
the end of the finger always forward. 
It is tripped by the adjustable pin fitted 
in a bracket on the top plate. When 
the press slide comes down the pin strikes 
on the end of the finger E (which is 
turned up to form a flat step), thus lift- 
ing it above the metal; when the press 
is on the up stroke, the finger comes 
down on the scrap between the blanks 
thus resting in such a position that when 
the metal is drawn along when stripped 
from the punch, the finger drops into the 
hole and forms a stop as the metal is 
fed against it. 

This automatic stop has been used suc- 
cessfully at a speed of 200 strokes per 
minute on blanks no wider than '4 inch; 
of course, the wider the blank, the better 
chance it has of not jumping over the 
gap. 

The punch and die should be ground 
before the final setting, and the result 
will be a good clean blank with no chance 
of the tools shearing, even if they cut a 
half blank. The dowel pins should be 
put in fairly large, so that they will not 
spring, as the strain comes on these two 
or more pins. When the stock cut is 
rather heavy, it is advisable to clamp 
the die in the bolster as the punches are 
made longer than need be, for that pur- 
pose. 

THE OPERATING SLEEVE 

The special sleeve is easily understood 
by the sketch, Fig. 2. In the top plate is 
screwed a plain stud threaded at either 
end. The plain body fits in the bush for 
the press slide. The bush is recessed for 
a distance equal to the difference be- 
tween the stroke of the press and that 
required for the stripping of the tools, 
plus the nut and washer, so that as the 
press ram travels up and down, only a 
portion of its stroke is applied to the tool. 


MAKING DEEICATE TOOLS 


On very delicate work where the 
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punches are thin and will not hold up 
for shearing their way through steel they 
are fitted by filing and when the die is 
hardened and the guide plate has been 
fitted the punch is entered and forced 
through the guide plate far enough to 
enter the die, the parts then clamped to- 
gether and the dowel pins fitted, which 
answers just as well but takes more time. 
On small work where there is not much 
chance of the die shrinking by any per- 
ceptible amount, the guide plate is made 
first and used as a templet for the die 
and punch plat~. In this manner the tools 
can be made up fairly quick as it is a 
matter of the plate and die being fitted 
together agains 

In all cases the punch is made first of 
al! and hardened. 


London, Eng. C. PETITJEAN. 








Electric Micrometer 


An 








The criticism by George E. Gay, at 
page 513, of an electro micrometer de- 
scribed by me at page 1025, Volume 32, 
Part 2, has been of considerable inter- 
est to me and to others who have had 
quite an extensive experience with the 
tool in question. Mr. Gay has discovered 
some faults in the tool that as a mat- 
ter of fact, do not exist, while the one 
drawback that has been found to be seri- 
ous, particularly in measuring deep holes, 
viz., vibration of the needle bar, he does 
not mention. 

It is impossible within permissible 
space to show or to describe every detail 
of construction or use of a tool of this 
character. For the benefit of those who 
may have read the original article, as 
well as the letter of Mr. Gay, I will state 
that the device was made not only for 
the particular purpose shown in Fig. 7 
of my article, but for general use, and 
that the needle bar shown in the sketch 
referred to in connection with a grinding 
machine is only one of three different 
lengths that are used with the instrument, 
the shortest being 2 inches long. A little 
consideration of this statement will show 
that tne gear ratio is not so entirely 
wrong as it might appear to be, but even 
with the long needle bar it is of no con- 
sequence whatever whether the thimble 
is rotated 0.025 or 0.00001 inch, for the 
sufficient reason that the reading is not 
taken (as Mr. Gay seems to think) with 
the contact 2 traveling toward the work, 
but when it is by a retrograde movement 
of the micrometer thimble caused to move 
away from the work being measured, and 
the buzzer has ceased to sound. 

As the contact on the needle bar cannot 
be in electrical communication with the 
work at this time, the deflection men- 
tioned by Mr. Gay cannot possibly exist; 
the only chance for such a condition is 
that due to the weight of the bar and 
changes in its shape due to such heat 














May 12, 1910. 


absorb from the work being 
In my opinion, if the elec- 


as it may 
operated on. 
tric current used with the device was de- 
rived from a dynamo machine 
such an arc would be formed at the mo- 
ment the contact was broken as to make 


electric 


measurements of any kind impossible, 
but with the small current used, as | 
have described it, and with the buzzer 


magnets of the right resistance, no dif- 
ficulty has been encountered in obtain- 
It is not pos- 
electrical 


ing measurements uniform. 
sible to estimate how far the 
contact may be from the work, but from 
the experience I have had, I believe that 
actual mechanical contact (although ex- 
ceedingly slight) exists after the buzzer 
ceases to sound. In an instrument con- 
structed lately, I have used a small gal- 
vanometer instead of the buzzer and find 
it a considerable improvement. 

I will further point out that if the di- 
ameter of the bore of the bushing shown 
in Fig. 7 is the same at both ends, the 
test for parallelism is precisely correct 
as described, and will reveal exactly as 
I have stated whether the hole is parallel 
This can be easily proved by 
anyone having to a_ universal 
grinding machine of the type commonly 
used in this country. For the purposes 
of the description, I assumed that the 
grinding of the bushing had proceeded 
nearly to a finish, and that before arriv- 
ing at this point, the swivel table had 
been turned that in at least one cut 
the hole had been found parallel, and of 
the same diameter at both ends. Men 
with practical experience with this class 
of grinding know, however, that during 
the process of grinding, the work, if hard- 
ened or soft, continually changes its 
shape, and a bushing as described, that 
perfectly true, may in 
hours or over night, 


or not. 


access 


so 


been made 
the course of a 
be found elliptical or imperfect in many 
other respects, and I have found 
that had been made of the same diameter 
at both ends after standing a short time 
to be larger at one end than the other, 
carefully the work 
be assumed that 
with one 

shifted 
the 


has 


few 


holes 


matter how was 
but it must 
found the bushing 

end larger than the other I! 
the swivel table that had once made 
hole correct before | made the measure- 
Ascertaining the diameter of the 
an entirely dif- 
finding if elliptical, 
reason I use the H 
as shown in Fig. 1. As actually made, 
the contact 2 is 0.125 inch long and pro- 


no 
done, not 


because | 


ment. 
two ends of the 
matter than 


hole is 
ferent 
and 


is 


is one why line 


jects equally from the two sides of the 
needle bar. To ascertain the diameter of 
the hole, a surface gage on the 
table brought to the line H and the point 
of the needle bar enables a proper setting 
of the tool. The contact then being 
brought approximately to the center of 
the hole, by rotating the thimble of the 
nicrometer, the needle is swung from 
side to side, and readings taken. These 


swivel 
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added to 0.125 give 
the diameter of the hole. 

I wish to say in conclusion, from an ex- 
perience extending over a year with this 
instrument, as used by myself and others, 
that if applied with understanding, it has 
merits that will keep it in use until some- 
thing better than the spring indicator 
(which, by the way, is not above criti- 
can be found. 

GEORGE J. 
Newark, N. J. 


(length of contact) 


cism ) 
MURDUCK. 








A Calibrated Hatchet 


Planimeter 








Accompanying diagram refers to H. R. 
Edgecomb’s article The Hatchet Planime- 
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the arc representing an area two equal 
quadrangles, with coinciding 
one with vertical and the other with hori- 


centers, 


zontal position. 

If, for instance, the area of an indica- 
tor diagram be measured, inter- 
secting lines must be drawn through its 
approximate center of gravity, and after 
the latter is brought over the center of 
the circle of the chart the pointing can 
be performed in the usual way. The 
eraser blade indicates the of the 
diagram directly from the within 
1 per error, if the pointing is 
done properly. 

The advantage of this chart lies in the 
fact that corrections are necessary. 
The division the that, 
under the given circumstances, a nearly 


has to 


area 
circle 


cent. of 


no 


of scale shows 


constant coefficient of correction could be 















































ter, Vol. 33, Page 20, wherein it issaidthat found for areas up to 20 square inches 
any knife with a suitably attached pointer for obtaining the area by multiplying the 
will serve as a planimeter. This gave length of beam by the distance of the 
, D 
a A a ] i 
* > => — — “ 
IN] 
—_+——_ 4 +40 — _ - 
1 IN] 
| ‘ - ; 
| | 
1 =e ( 
50 | 40 0 25 20 15 10 5 5 10 15 20 257 % 10 0 
= oe * , / 
; | | | 
SES ol _ 20+ — + » — ; 
i 154j— . " <— 15-;— 
10 = * + — 10 
a Lert | — | , 
K | 4a, 
Le } 5 — | 
a ae ee ae .. “VV == = = lk 
re | 
2} 1¢ * 10 
t | 1 y 4 15—1. 
10* 
| 2 - 20 
" | 
s 
. } ; . ; 
15 \50 10 15 10 4 > 10 20 5 ) H i 
4 “8 0 . | 
——__—_3-~—80——_— — — — —-—-— 
hy -- ~ { - 
4 Sq. Inch. . am 
CALIBRATION OF A HATCHET PLANIMETER 
me the idea of making such an instrument mark from the starting point. From there 
of my eraser knife, as shown in the cut, the division proceeds as a kind of pro- 
by carving the tail of its handle in such gression. 
a way that it can be used as a pointer After the division on the arc is once 
while it is held lightly between thumb. ascertained only the so obtained scale 
and forefinger. The length of its beam and the two center lines AB and CD 
is § inches. With this measure as are required for measuring areas of 50 
radius I drew an arc whereon I made_ square inches and more. 
marks obtained by pointing round the The cut is not to scale, but dimensions 
perimeters of the quadrangles with are given so that anyone may see how 
known area, starting in all cases from to construct another one to suit the 
the same central point and in the same di- length of the knife used. 
rection. The figures 5, 10, 15, 20, etc.., Winterthur, Germany. SACHS. 
in the interior of the diagram are the 
corners of said quadrangles having an In casting the main piece of the stern 
area of 5, 10, 15, ete., square inches, frame of the mammoth — steamship 
and for eliminating errors as much as “Olympic,” now under construction, about 
possible, I chose for every division on 95 tons of molten metal were required. 
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Concrete Floors 








I have been reading with considerable 
surprise your discussion on the subject of 
“Concrete Floors for Machine Shops and 
Factory Buildings.” 

The principal objection to such floors 
from the view point of the men who must 
work on and walk over these floors has 
not been mentioned at all. The various 
discomforts and inconveniences are a 
very small matter compared to the direct 
dollars and cents loss which they cause. 
It is no exaggeration to say that the ex- 
pense of every man who works in a ma- 
chine shop with a concrete floor is in- 
creased from one dollar to two dollars per 
month in keeping his shoes in repair. It 
can readily be understood that a tax of 
this amount from the earnings of the 
operator makes a relatively large item. 
This is so well understood by some large 
corporations, that although they build ma- 
chine shops with concrete floors and an 
elaborate system of ditches and drains to 
carry off cutting compounds they at the 
same time cover this cement with a sub- 
stantial wood flooring. 

That a fact so well known and so fre- 
quently commented upon as this should 
escape notice in your columns is the rea- 
son of this communication. 

Ossining, N. Y. A. L. PUTNAM. 








A Collection of Comments 








I was glad to see some comments on 
our old friends, the flat drills, in Mr. Bo- 
corselski’s article. When I was a boy, we 
used to hammer these things out of flat 
steck, and sometimes we twisted them 
and sometimes we got caught and they 
themselves, backward. What I 
want to say, though, is that the twist 
drill milled from the solid would never 
have had the vogue it did if it had not 
been for the taper shank. We used to 
leave these shanks rough and put them 
in . socket held by a set screw. If the 
point ran out, which it always did, we 
banged it over with a monkey wrench, 
then no other part ran true, so we got 
a taper hole, unless we had ground the 
thing off center to make it cut large. I 
made up a set years ago with turned 
bodies and shanks and put them in along- 
side the milled drills and they were pretty 
well liked around the shop. 

What would we have thought 20 years 
ago of using up 25 horsepower running 
a single drill? That ran a good-sized 
machine shop then. Some day we will 
begin to sit up and look after the power 
plant of the machine-tool business. It 
is getting to be an important matter and 
a visible item in shop expenses. I think 
that in the majority of shops—tool shops 

they simply buy an engine and a boiler 
and hire an engineer and get in a load or 
two of slate with a little coal adhering 


twisted 
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to it and let ’er go from one year’s end 
to another. If she blows steam straight 
through the cylinder they never know the 
difference. That is getting to be a thing 
of the past, and indicators and all the 
steam-saving devices are beginning to be 
looked up. 


EMPLOYERS’ LIABILITY 


Talking about employers’ liability, 
that is quite a step that Mr. Parker has 
taken. The scheme in general vogue is, 
of course, all wrong, though most em- 
plovers appear to use it. I ran a shop 
for 10 vears without a cent of insur- 
ance and never paid a cent of damages. 
Of course, if a man was hurt I took him 
home and I went around to see him as 
often as was necessary and paid the 
doctors’ bills. Then I always set him to 
work at something if it was only count- 
ing the cracks in the floor as soon as he 
could get out. Human nature is about 
the same as usual, and men never, or al- 
most never, fail to respond to decent 
treatment unless they get stampeded in a 
mob. The best way to handle this thing 
is to pay your men money enough so 
that their job is worth more to them than 
the few dollars that a claim lawyer will 
let them have after they are through the 
job. 

Mr. Campbell falls into the old, old 
error on page 495 of thinking that where 
power is transmitted by friction there 
must be some slip; that is, that friction 
must produce motion or it is not friction. 
If he will take two blocks of wood and 
lay one on top of the other on the table 
and draw the lower one along he will 
find that he can pull back on the upper 
one quite a bit without its slipping a 
hair. Of course, so long as we use 
elastic belts we will get creep, but that 
is another story. 


CONCRETE FLoorRs 


Concrete floors are cold; especially on 
the ground floor. It can be helped a lot 
by putting down a carpet. Sheet rubber 
is just as good. If sheet rubber is too 
expensive and the boss must lay it all 
over the floor, cut out a sheet the size 
of each foot and stand on that. So as 
not to bother you, glue it on. You can 
buy O’Sullivan’s or any other kind you 
want. Of course, this scheme is not 
so good as covering the floor when you 
are going to drop tools. Better do up 
each tool, before you drop it, in cotton 


waste. Or, better still, not drop it at 
all—just as you please about that, 
though. Some folks never drop any- 
thing—not even money. Others drop 


everything. They ought to get jobs in 
foundries, or where they make feather 
beds. The rubber heels are good for 
headaches, too, for the same reason they 
are good for backaches and leg aches 
and toe aches. Yoursee, when you get 
too tired, you. show it in the weakest spot 
—hence the aches. 


May 12, 1910. 


By the way, I heard Elbert Hubbard 
the other night. He says the only people 
who think of heaven as a place of no 
work where every day is Sunday, are 
those who are overworked. I have no 
doubt of it. I get to thinking about it 
every once in a while, and think I would 
like to go there, but when I do I shall 
want to take along a drawing board 
and a pad of paper and pen and ink. 
Of course, I would not work. Oh, no! 
But there are a number of little prob- 
lems I would like to sit down and work 
out when I could have plenty of time. 
Mrs. Entropy says she will pack in a 
few sheets of asbestos board and a slate 
pencil so that I will be surely provided. 

Springfield, Mass. ENTROPY. 








Financial Mechanics of 
Aviation 








Exception has peen taken by one of 
our correspondents to our footnote to 
a letter under the above heading, appear- 
ing on page 559, in that he says the pro- 
peller would have too high an efficiency 
as we have figured. 

Our statement was that the 23 horse- 
power calculated by J. A. Footwick as 
that developed in sustension and flight of 
the aéroplane is that actually delivered 
by the 35-horsepower engine. If the full 
35 brake horsepower were delivered to 
the propeller and 23 horsepower were 
actually usefully delivered by the pro- 
peller in moving the aéroplane, the ef- 
ficiency of propulsion would be 65.7 per 
cent. The efficiency for ship propellers 
according to good authority, varies from 
60 per cent. to something less than 80 
per cent. Some very eminent aéroplane 
builders and operators claim at least as 
good results with their present air pro- 
pellers. 

As a matter of fact, the original as- 
sumption was that the nominally rated 
35-horsepower engine was delivering 
only 30 horsepower. If all of this reached 
the propeller, and the latter delivered 23 
horsepower in useful propulsion, the ef- 
ficiency would be 76.7 per cent. which 
probably is absurdly high. This assumed 
output of the engine was temporarily lost 
sight of in the calculation. 

Our further reference to the “theoreti- 
cal” power required to sustain the aéro- 
plane meant that power which would be 
required to do this if our machinery, and 
especially the propeller, were perfect, 
and there were no losses. We know of 
no way to figure that, although several 
methods have been proposed in our 
pages; some obviously wrong and others 
of doubtful value. 

We did not agree with the “falling 
body” mathematics which have been so 
severely criticized, but it was the pur- 
pose of publication in that case to create 
discussion.—Eb. 














Punching Fiber 








At page 915, Volume 32, Part 2, Mark 
Dale relates his experience in cutting 
red fiber in the punch press, and in con- 
clusion he solicits further information 
from your readers. Ordinary press tools, 
as used for cutting metals were tried, and 
experiments led to the construction of 
tools which possess some of the char- 
acteristics of leather-cutting tools known 
as “dinking dies.” Dinking dies, how- 
ever, have such thin knife edges that it 
would be impossible for them to with- 
stand the cutting of red fiber if it were 
not very moist. Ordinary press tools 
tear the fiber apart rather than cut it, 
and the edges of the blank present a 
very ragged appearance. What has solved 
the difficulty in the case of certain small 











circular blanks may solve Mr. Dale’s 
trouble too. 
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PRESS TOOLS FOR PUNCHING FIBER 


Briefly the solution may be stated thus: 


use the fiber in a moist condition, cut 
it, and compress it in the die. 
To do this he will need tools con- 


Structed as shown in the sketch herewith. 
Inspection will show that the punch P 
is made as though for cutting metal, only 
that its parallel part is of somewhat 
greater length than usual. The die D is 
made much the same as his, only the 
inside is parallel right through, and is 
fitted with an extractor E. This extractor 
las a foot on it as shown by the dotted 
‘ines in the plan; the bolster B is re- 
essed to take this foot, and is also 
lrilled for the two extractor pins E E. 
In. operation the blank is cut out as 
usual, but, instead of falling through the 
ved of the press, the punch is so set 
hat it compresses the blank, in the die. 
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between itself and the extractor. On 
the return stroke the extractor rises, 
pushing the blank out of the die, and it 
is then brushed aside by the operator. 
The following points may be noted: 
The extractor must be of the positive 
type, the die must be of ample propor- 
tions to allow of the fiber being com- 
pressed without fear of bursting the die, 
and the fiber will need to be thicker 
than the finished blank to allow of com- 
pression. Compression must take place 
below the chamfered part of the die. At- 
tention to these points will doubtless re- 
sult in a blank whose edges are not 
rough and uneven, but smooth and shin- 
ing, and it will need but one operation. 
London, Eng. W. L. Wo cr. 








The Narrow Guide in Ma- 
chine ‘Tools 








Fred Horner, in his article on the above 
subject, at page 346, appears to have 
subordinated the main feature which 
should obtain in all machine tools, viz., 
the correct location of the propelling 
force for any particular function of the 
tool, to that of the narrow guides which 
he thinks so advantageous. Early in the 
article appears the statement that many 
advantages are obtained, due to the great 
preponderance of length to width of bear- 
ing, and incidentally mentions later that 
with the arrangement shown in the case 
of the lathe, the guiding surface is near- 
er to the screw, which is an advantage. 
Now, to my mind, the idea expressed 
by this latter remark is much more im- 
portant than the former question of long 
guiding surfaces. 

Mr. Horner’s' T-square _ illustration 
seems rather badly chosen and bears 
little or no relation to the subject, for 
it would be absurd to attempt moving the 
square by the outer edge of the blade, 
and much more so to apply the same 
principle to a machine tool. Neither is 
it necessary in this connection to have a 
long guiding head as there are in use 
at the present time many parallels ap- 
plied to drawing boards where the guid- 
ing surfaces are extremely short and 
placed one at each side of the board, with 
a long blade intervening, and still there 
is no difficulty in moving them if the 
force is only applied in the right place. 
The whole crux of the matter would seem 
to lie in this point, and any bad design 
in this respect would be equally notice- 
able whether the guiding surfaces were 
long or short. 

That these long guides are being 
adopted by some makers is no criterion 
that they are best or even necessary as 
a great deal of machine-tool design at the 
present time appears to be dictated by 
fashion rather than from a point of prac- 
tical utility, and I believe this is a case in 
point, for I have nowhere seen it demon- 
strated or proved, although it has been 
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Stated repeatedly, that excessive length 
to width is any better than the ordinary 


moderate proportions which have been 
in use and proved satisfactory for so 
long a time. The question undoubtedly 
appears rather one of correct location 
of the propelling force than of guiding 
length proportions, for I know of many 
cases in actual practice where the guides 
are comparatively short, but ease of ac- 
tion and manipulation is still maintained 
by a carefully studied application of the 
moving force. 

In confirmation of this view, I cannot do 
better than refer to Professor Nicolson’s 
book on lathe design, “Lathe Design for 
High and Low Speed Steels,” by Nicol- 
son & Smith. Dealing with this same 
subject, he shows that the proportion of 
length to breadth has nothing to do with 
the question, which is one of length only 
and provided this is sufficient at the out- 
set, nothing can be gained by increas- 
ing it. Again, discussing the question of 
driving force, he shows that if there is 
any gain at all with the long guides, it 
is so little as ta be practically negligible 
and does not warrant the additional work 
and expense entailed while there are 
many objections attendant upon the new 
arrangement which put it at a discount. 

The only objection that can be raised 
against the old method of the broad guide 
is the tendency to spring the shears of 
the bed or slide should the adjusting 
strips be screwed up too tight, but this 
need not occur with a properly designed 


section of box form, several of which 
are in use at the present time. To use 
the Professor’s own words, all things 


considered, the advantages of the narrow 
guide type compared with a properly de- 
signed and proportioned section of the 
other type may be seriously called in 
question, and indeed, the balance of ad- 
vantage, whether for economy, accuracy 
or durability, will be found by the im- 
partial investigator to be entirely against 
the long, narrow form. 


Manchester, Eng. C. H. HILt. 








In a bulletin of the Bureau of Stand- 
ards there appears a paper dealing with 
the luminous efficiency of the firefly. 
From this paper it is noted that the equiv- 
alent efficiency of the firefly as a light 
producer seems to be in the vicinity of 
0.02 watt per candle, while the highest 
figure reached by any known artificial il- 
luminent is in the neighborhood of five 
or six times this quantity. In commenting 
on this interesting topic the Engineering 


Record states: Of course one can- 
not say what the equivalent. of 
the firefly’s light may be in_ vital 
energy in the _ insect. There may 


be large waste in the physiological pro- 
cesses involved, but it is certainly true 
that the firefly has the engineer “beaten 
to a frazzle” in the matter of sheer phys- 
ical efficiency of light production. 
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Several Neat Locomotive Repair Jobs 





May 12, 1910. 


By J. P. Matthews 








We have had trouble with our cylin- 
ders breaking under the valve chamber, 
sometimes the crack would be about 8 
or 10 inches. I find that by lacing the 
crack with stay-bolt iron, then calking in 
good shape, you save the great expense 
of a cylinder. We have three engines 
running that have been laced up in this 
manner from three to six years and not 
a sign of leak to be seen. These cylin- 
ders are the piston-valve type, The 
crack was caused by expansion. 


LoosE MAIN DRIVING WHEEL 


We had an engine with a loose wheel 
about five months ago in the roundhouse 
and the foreman, F. H. Wheeler, put a 
row of tapered pins around the journal 
1 inch by 9 inches long, drove them in 
with a ram hung from the roof, using 
eight men. This engine stayed in ser- 
vice five months then came in the back 
shop through my gang. I had this put in 
press and put 200-tons pressure on it, 
but could not move the wheel. The en- 
gine is now back on the road doing good 
work. 


Thermite 
Weld ~ 
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RESISTANCE Post FoR Hy- 
DRAULIC PRESS 


REPAIRING 


FITTING DRIVING Boxes 

On locomotive driving boxes’ with 
grease cells, first cut away about 1 inch 
on both sides of brass, not over 1/32 
inch deep, so grease will go around the 
journal. This I find after nine years’ ex- 
perience gives the best result. File fit 
the brass 1/64 inch larger than the 
journal; in putting up, put valve oil on 
journal and a thin skim of grease on 
perforated plate, that will make your 


grease start to feed before the engine 
gets to roundhouse. By following this 
rule you will find that it not only stops 
hot boxes, but you will never have the 
boxes knock. Do not cut groove in your 
brass as this causes grease to pack in 
them, causing a hard burned substance, 
which is injurious to journals. Do not 
scrape brass. One trial will prove this 
practice gives the best results. 


SUBWHEEL PREss 


Several montlis ago our wheel press 
broke the stop casting in half and we 
were in a tight place, as we were be- 
hind on our work. So the general fore- 
man thought he would try to weld it with 
“thermit.”. He made his plans although 
every one told him it would be money 
wasted. The sketch shows the weld 
which has now been in use four months 
and has stood 200-tons pressure. The 
press has given good results and will for 
a long time. The press was only out of 
commission two days and four hours. 
This shows what can be done _ with 
“thermit.” 








Cutting Spiral Oil Grooves in Spindles 


Ly hk. A. Dixie 








The halftone shows a very neat ar- 
rangement of a Whitney hand miller for 
spiral milling. Mounted on the bed is 


a fixture A which has a spindle B to 
which a universal chuck is attached. Be- 
the spindle and parallel to it is a 
which is geared to 
D. 
screw is 


to the 


low 
steep-pitch screw C 
the spindle by the gears 
The nut for this steep-pitch 
carried on a bracket E secured 
knee of the miller. Obviously as the table 


shown at 


is moved by hand the stationary nut will 
cause the screw to rotate and it in turn 
will actuate the spindle through the 
gears, and the work G held in the chuck 
will move in a spiral past the cutter F. 
The miller is equipped with one of those 
handy little universal milling heads built 
by Porter & Cable, of Syracuse. The 
machine makes a good job and does it 
rapidly. The direction of the twist of 
the spiral is such that the oil is made to 
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SON 








4 PLAIN HAND MILLER 





flow from the oil hole to where it will 
do the most good when the shaft is in 
use in an automobile transmission. The 
device shown is in the shops of the 
Brown-Lipe Gear Company, Syracuse, 
N. Y. 








A report on the relation of industrial 
training to the general system of educa- 
tion submitted to the president by the na- 
tional Society for the Promotion of In- 
dustrial Education lays stress upon the 
need for a comprehensive and thorough- 
going statistical investigation with refer- 
ence to the following points: (1) The 
needs of the different States and localities 
for skilled persons in the trades; (2) the 
character of the curricula and the service 
of existing industrial and apprentice 
schools in the United States; (3) the re- 
lation of existing industrial schools to the 
general educational system of their State 


and of their region; (4) the lessons to 
be learned from industrial schools in 
foreign countries. The report recom- 


mends that the above investigation be in- 
trusted to the United States Department 
of Education and that the financial sup- 
port necessary be furnished by Congress 








A correspondent calls attention to the 
fact that a little graphite in the oil used 
on iathe centers materially aids in @b- 
taining proper lubrication. 
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ditorial 








Apprentices May Be Had 








The reiterated complaint that there are 
no boys want to learn trades is 
without foundation. We pointed this out 
in an editorial on page 38, and after re- 
ferring to several instances wiiere experi- 
ence shows that boys could be obtained 
we expressed this opinion: “Some may ob- 
not yet 


who 


ject that these experiences are 
sufficient, either in number 
justify an absolute conclusion, but the 
sufficient to justify a 
that the combination of 


or age, to 


are undeniably 


strong opinion 


good teaching with an opportunity to 
earn at least partial self support, wil! 
solve the problem of getting apprentices.” 

Investigations carried on since that 
was written have shown in every case 
that boys are ready and willing to avail 
themselves of trade training and, in fact, 
are waiting for the chance. If the boy 


believes he is to have a square deal in 
learning the trade he is eager. 

referred to 
Electric 


In the former editorial we 
the experience of the General 


Company, the Trade School in Fitchburg, 


Mass., and Professor Sweet’s Artisan 
School at Syracuse, N. Y. All of these 
attract boys. All have deliberately pro- 


vided for teaching the things that a me- 
chanic should know in order to be master 
of his trade. 

Additional testimony is now 
from the Bridgeport Trade School 
ried on in codéperation the 
Y. M. C. A.; The Independent 
School of Worcester, that 
about the first of March; 
School at Beverly, a case 
ation between the management of a large 
machine shop and the authori- 
ties; the apprenticeship the 
Westinghouse Electric and Manufacturing 


before 
Car- 


us 


local 
Trade 
was opened 
the Industrial 
of real cooper- 


with 


school 


system of 


Company, of Pittsburg, Penn.; the ap- 
prenticeship system of the Fore River 
Shipbuilding Company, Quincy, Mass., 
and the Williamson Free School of Me- 


All 


a waiting list 


chanical Trade, at Williamson, Penn. 
of these institutions have 
The Beverly School accommodates 
boys, and has a constant waiting list of 
15 or 20—this in a small 
17,000 inhabitants. The Fore River 
Shipbuilding Company has 149 appren- 
tices enrolled and a waiting list of some 
300. The Williamson 
or 8O boys each year, 


ou 


some citv of 


only 


School enters 70 


and these are se- 


from a list of some 400 The last 


however, does not parallel the 


others, for it is richly endowed and boards 
ind cares for the boys as well as in- 
structs them. 


This is cumulative evidence of the 
| believe that we 


in stating that com- 


strongest kind, 


of apprentices or boys 
founded 





earn trades are not 


on fact. Prepare for adequate training 
of the boys and the boys will come for- 
ward eagerly to avail themselves of the 


opportunit 








Book of 


Wanted: a Niachine 
Design Standards 


= 








It is a perennia atter of complaint 
unong shop 1 that t graduates < 
our technical schools who go into t 


office are unable at 


imple 


appearance. 


first to pr 
which has 


Th =— 


complicated 


design 
ma 


figuring 


out 


stress problems and of correctly estimat 
ig tl! lecessary resisting sections; the. 

be ab to make neat and accurate 
drawings, but somehow their work al 


look which be 


to the experienced eye 


amateurish 


This condition is very generally recog 
nized in the schools themselves, and, in 
an effort to remedy it, many of then 
make a special point of employing onl 


men of considerable practical shop ex 


then the 
much improved when the 


instructors. Even 


as 
are not 


gets away from the watchful eve 


of the instructor and is thrown on his 
ow resources 

He simply has not been around ma- 
chinerv long enough to know how it 


and this, together with his 
make 
ab- 


| 
look, 


habits of observation, 


him utterly oblivious to the glaring 


surdities of form and proportion which 

are often exhibited in his drawings. 
Manv of what, for want of a better 

term, might be called “standard” forms 


nf machine parts are the results of a long 


process of evolution in which the ques 
tion of stress has played but a minor 
part. The experienced man will adopt 
these forms instinctively, though he may 
not always be able to give a clear rea- 
son for so doing He knows that they 
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“look right,” and if he has had enough 
experience, his judgment will be con- 
firmed by the results. 

This intuitive feeling for form and pro- 
portion is something which the schools 
themselves will probably never be able to 
impart, and yet it seems to us that there 
is the possibility of a considerable im- 
provement in this direction. 

The machine-design text books in use 
today are, with few exceptions, mainly 
devoted to the stress-strain and kinemat- 
ic features of the subject. They are in- 
valuable aids to the designer, especially 
if he has to depart much from the beaten 
track, but they are by no means the only 
requisite, and the raw student who relies 
entirely upon them will quickly find him- 
self confronted with difficulties for which 
they offer no solution. 

Our suggestion is that an addition 
might be made to the existing texts, pos- 
sibly in the form of a companion volume, 
which should aim to supply, in a measure 
at least, the lacking element of experi- 
ence in a sort of “‘predigested” form. 

It would consist largely of illustrations 
of machine parts and tables of dimensions 
taken from the best modern practice, and 
the whole tied together by a running com- 
mentary in the text. This commentary 
would explain as far as possible the con- 
ditions which have governed the develop- 
ment of these forms, and among the 
questions discussed would be the influ- 
ence of such factors as shop methods, 
economy of production, ease of operation, 
accessibility for examination, etc. 

The chief difficulty about such a book, 
after finding the man could write 
it, would undoubtedly be that of keeping 
our ma- 


who 


it uptodate, since so much of 
is in a transition 
standard 
almost 


chinery state. Designs 


today may become 
and 
little 


in this direction. 


which 
obsolete 
doubtless 
heretofore been done 

Nevertheless it would seem to be pos- 
fill a fair-sized book wits de- 
scriptions of machine parts which are 
“standard” in the sense of their having 
now such a stability of form that we may 


are 


over night, this is 


one reason why so has 


sible to 


reasonably expect it to continue for some 
time to 

We have 
opinion on this subject 
of well known teachers of 
They 
views expressed here as to the desirabil- 


come. 
recently had expressions of 
from a number 
machine de- 
are in close accord with the 


sign. 
text, and there seems to 
be little doubt that it would be 
welcomed by the teaching fraternity in 
It should also be a useful addi- 
tion to the the 
man, for if properly written, it may not 


itv of such a 
warmly 


general. 
library of experienced 
enly give him reasons which he has per- 
haps imperfectly understood for many 
things which he is in the habit of doing, 
hut mav also help to indicate the lines 
along which future developments may be 
expected to take place. 
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Convention of the National 
Association of Man- 
ufacturers 








The forthcoming convention of the as- 
sociation to be held at the Waldorf-As- 
toria, May 16. 17 and 18, promises to be 
one of the most important annual meet- 
ings that has ever been held. Two sub- 
are to be the principal features 

“Prevention of Industrial Acci- 
and “Employers’ Liability Insur- 


jects 
namely, 
dents” 
ance.” 

During the past few months a special 
committee has been at work preparing a 
report on these subjects. It has com- 
municated with 25,000 employers in all 
the United States, 
with National, State and local or- 
ganizations of employers. Every State 
legislator in the United States has been 
Special correspondence has 
American and Eu- 


parts of as well as 


250 


written to. 
been carried on with 


ropean experts, with State commissions, 
and officers of societies and organi- 
zations interested in the — subject. 


Something over 10,000 replies have been 
received, and these disclose a wonderful 
information. Among all this 
great number of letters only three have 
protested, even in a mild manner. The 
correspondence has disclosed that 99 
per cent. of the membership of the Na- 
Association of Manufacturers fa- 

constructive, policy 


source of 


tional 
vors a progressive 
for dealing with these questions. It is 
intended to devote one-third of the entire 
time of the convention, that is the second 
day, to these important subjects, and a 
number of prominent men are expected 
to speak. 








NMlachine ‘Tool 


Convention 


Builders’ 








The forthcoming semi-annual conven- 
tion of the National Machine Tool Build- 
ers Association, to be held at the Hotel 
Seneca, Rochester, N. Y., Tuesday and 
Wednesday, May 24 and 25, will be one 
of unusual interest to machine-tool build- 
ers. 

There will be an extremely interesting 
program, including an illustrated address 
“Cincinnati Continuation School,” by 


on 
Prof. F. B. Dyer: “The Future of the 
Automobile Business with Reference to 


Machine Tools,” by Robt. Pierpont, works 
the Olds Motor Company; 
“Direct Advertising.” by E. H. Hitchcock, 
“Trade Paper Advertising,” by 
Hill. and other subjects of par- 
“Cancellation 
versus “Gear 


manager of 


versus 
Tohn A. 
ticular importence, such as 
of Orders,” “Cone Drives” 
Drives.” by well Known manufacturers in 


the Association. 
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John H. Converse, president of the 
Baldwin Locomotive works, financier and 
philanthropist, died at his home in Rose- 
mont, Penn., on May. 3. 

Mr. Converse was born in Burlington, 
Vt., in 1840, and on completing a course 
in the University of Vermont in 1861, he 
took up journalism, in which field he 
remained about three years. He then en- 
tered railroad work and secured a posi- 
tion with the Pennsylvania Railroad 
Company, under Edward H. Williams, 
who at that time was general superin- 
tendent of the réad. In 1870 he went 
with the Baldwin Locomotive Company 
at the instance of Mr. Williams, who 
had become largely interested in that 
company, and after a few years of not- 
able service, he was made a member of 














the firm. 
General management of company’s 
business soon became Mr. Converse’s 


duty, and under his guidance the works 
showed remarkable expansion. 

Aside from his holdings in the loco- 
motive company, Mr. Converse was in- 
terested financially in many other insti- 
tutions and his benefactions to charitable 
and philanthropic purposes won him a 
distinguished position. 
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/tems For This Column Are Solicited 


















& 2) 
Henry A. Owen, who has been a 
draftsman for the Whitin Machine 


Works, Whitinsville, Mass., for the past 
20 years, has accepted the position of 
superintendent of the Dean Pump Works, 
Holyoke, Mass. 

D. A. Heikel, connected with the main 
the Nordberg Manufacturing 
Company at Milwaukee, Wis., has recent- 
ly been appointed manager of the Pitts- 
burg office of that concern, with head- 
quarters in the Oliver building. 


works of 


J. A. McColl, of the engineering de- 
partment of the American Blower Com- 
pany, severs his connection with that 


company in order to become a member of 
the new firm of Ammerman, McColl & 
Anderson, Detroit, Mich., which will con- 
duct a consulting engineer’s practice. 








The 


nology 


Massachusetts Institute of Tech- 
makes announcement that this 
year will occur at the institute the first 
conferring of the degree of doctor of en- 
gineering in course. The institute has 
heretofore given a good many second de- 
grees for advanced study in engineering, 
and a few degrees of doctor of philos- 
phy to students who have pursued ad- 
vanced study in chemistry and other 
more general sciences, but it has not 
heretofore conferred a doctor’s degree on 
a student for extended advanced study of 
engineering. 
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New Tools and Ma- 
chine Shop Apphiances 











~ Showing New Ideas in Machine Shop 
Equipment That Make It Possible 
To Do Better Work at a Reduced Obst 














The New ‘“‘American’’ Full The triple gearing provides one direct- 
and two reduced speeds, conveniently 

Universal Radial ANY new or improved machine operated by a single lever without stop- 

x or shop appliance of interest to ping the machine. By mounting these 

The illustrations show a newly de- our readers will be illustrated gears on the back of the saddle, fully in- 
signed radial drilling machine brought and described in this department. closed by the upper walls of the arm, the 
out to meet all the requirements of A full and more detailed de- complete rotation of the arm is secured 


without any overhanging mechanism in- 
terfering with the work being machined. 
The feeding mechanism is located on 


modern drilling and to drive any drill 
made to its limit of endurance. The mas- 
sive design of the arm can be seen in 


scription will be given—when of 
special interest and it appears 
here before being sent elsewhere. 




















Fig. 2. This consists of an upper and the head and gives eight positive feeds 
2 lower tube connected at the back by a ALL descriptions appear in all from 0.006 to 0.060 inch per revolution of 
double wall of metal and further strength- four editions of the paper spindle. This is controlled by the two 
ened by heavy transverse ribbing. The Weekly, Monthly, Weekly Eng- star knobs, the feeds being plainly in- 
arm is clamped by two binder levers, has lish and Weekly German. dicated and any feed is instantly secured 
a coarse-pitch, double-thread screw for by turning the dial till the desired num- 
rapid raising and lowering, conveniently ber comes opposite the fixed pointer. The 








a 




















Fic. 1. TRIPLE-GEARED FULL UNIVERSAL RADIAL DRILL Fic. 2. REAR ViEw SHOWING MAssive DouBLt 
TH 6-FOOT ARM WALLED ARM 
controlled and yet guarded against acci- speed with speed box, cone pulley or feed train is controlled at the worm wheel 
dental movement. The arm is graduated double friction countershaft as may be’ through a friction and lever, which also 
in degrees for convenient setting. desired. These advance geometrically controls the quick handling of the spindle. 
The head is triple geared with all steel from 19 to 314 revolutions per minute The depth gage is new and as easy to 


gears and, like the arm, may be swiveled and require but the handling of two read as a machinist’s scale. The auto- 
through a complete circle. This is con- levers. A speed plate on the arm girdle matic stop is designed to trip at any 
trolled by a handwheel through the gear- shows how the correct speeds are ob- point by setting the trip dog so that the 
driven worm shown. The same wheel tained. scale reads the depth to be drilled, from 
controls the rapid hand movement along 
the arm by throwing the clutch shown. 





Power is transmitted from the saddle 
shaft, through miter gears to a shaft in 
the front of the head which drives the 
spindle by spur gearing. This saddle 
shaft is offset to one side of the spindle 
and mounted in two long bearings, one 
integral with the saddle, the other with 
the swiveling head. This avoids cramp- 











ng and consequent loss of power with its 
attendant wear. There are 24 changes of Fic. 3. THE Frict 








804 
zero. The trip acts automatically at the 
full travel of the spindle to prevent dam- 
ige to any of the mechanism. 


The tapping mechanism is mounted on 
the girdle end of the arm. This gives 
inore room for ample proportion of parts 
the of saddle. 
This tapping mechanism operates through 
double band friction clutches 


reduces weight the 


and 


the patented 


shi in Fig. 3. These consist of an 
rnal and external expanding friction 


in one and is almost as positive as a 


location of these 


jaw clutch. Owing to the 


frictions they receive the benefit of the 
ring which a!lows an 8-inch pipe 


triple ge 
tap to be driven by a radial with a 6-foot 
arn 

fhe column is double tubular, revolving 


ened and eround conical rollers. 


[he clamping ring binds the outer column 
to the inner column or stump 

The speed box gives 8 changes by gear- 
ing of the core and tumbler type, any 
speed being instantly available. The 
gears are 20 degrees involute’ with 


pointed teeth, these having been selected 


as best for broadside engagement. There 
is an auxiliary train of gearing, con- 
trolled by a friction that engages when 
the tumbler lever is lifted and rotates the 
cone gears while changing speeds to avoid 
shocl A cushion is also provided be- 
tween the speed box and the column to 


insure quietness and long life to the driv- 


ing mechanism 
Bearings and lubrication have received 


careful attention, renewable bronze bush- 


ings being used throughout. Plain or 
universal tables are supplied and either 
motor or belt drives may be had as de- 
sired These machines are built with 
t-, 5-, 6- and 7-foot arms by the Ameri- 


Tool Works Company, Cincinnati, 


can 


( hio 








The Wright Pipe Wrench 








Wright 
illus- 


remember the 


first 


Our readers will 


monkey wrench which was 


nicn 








WRIGHT PIP 


ago, and will re- 
iddition to the Wright 


il- 


trated about two years 
cognize the newest 
the pipe 


herewith. 


wrench which is 
lustrated Its construction and 
operation are identical with the 
other and require no detailed description. 
Wright, Canton, Ohio. 


family in 


nearly 


Ty 


[It is made by J. F. 
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A Relieving Attachment 








Fig. 1 shows a front view of the new 


relieving attachment built by the Lodge & 


Shipley Machine Tool Company, Cincin- 














Fic. 1. FRONT View OF RELIEVING AT- 
( ENT 
nati, Ohio, applied to one of their paten 


head lathes. With this attachment, either 


Straight or taper work, with any number 


of flutes from 3 to 16 inclusive, may be 
relieved, and it can be furnished with 
their 14-, 16-, 18- and 20-inch lathes. 


furnished 
If a compound 
desired turning, it may be 
substituted for the relieving rest, but the 


A special relieving rest is 
vith attachment. 


rest is 


this 


for 
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The bracket carrying the pair of bevel! 
gears is fixed in position at the back of 
the carriage so as always to be in aline- 
ment with the change gear bracket at the 
headstock. The bevel gears are 
scoped by their respective shafts, 


tele- 


thus 








RIGGED FOR RELIEV 
Ci 





TTERS 


allowing free longitudinal movement of 
the carriage and free cross travel of the 
tool block. 

This construction of mounting the 


carriage has sev- 
eral marked advantages. It is entire! 
independent of the taper bar, so that 

the work to be relieved not tapered 
the taper attachment need not necessar- 


bracket directly on the 


is 


ily be ordered. The carriage gives a 
more rigid support to the bracket than 
any taper bar could give. he univer- 


sal coupling and any spring or give it 
might have is entirely eliminated. 
Mounted on the front end of the shaft 
I, Figs. 1 and 2, is the cam A, Fig. 1, 
which bears on the roller J, mounted on 








Fic. 2 


OF REI 
PATENT 


IEVING A 
Ht 


REAR VIEW 


compound rest cannot be used with the 
relieving attachment. 

Referring to Fig. the gear B trans- 
mits motion through the gears C and E, 
mounted on the bracket D to the straight 
splined shaft F, which drives the shaft / 


through the miter gears G, H. 


5 








TTACHMENT FI! 





TTED TO 16-INCH 


AD LATHI 
the tool slide, and reciprocates it and 
the slide. 


Three cams are furnished to give vary- 
ing depths of relief, namely 1/32, 116 
and inch. Cams may be made by the 
purchaser to give other throws. if de- 


sired. 
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Mul- 
the in- 


All cams are single-throw cams. 
tiple cams are not required, as 
dexing to relieve different numbers of 
flutes, is all accomplished by the change 
gears. Exact indexing is always obtained 
by the single cam, since the spacing for 
the flutes in relieving various pieces is 
governed solely by the change gears E, 


Fig. 2. 
Fig. 3 shows the attachment with a 


shaft F having a spiral spline for reliev- 


ing spiral cutters. The socket K permits 
shafts F either straight or spiral to be 


interchanged. 








\ Sprue Cutter 








The halftone shows a new 


sprue press 


It is a 


which has several new features. 

modification of a power punch press 
designed to meet the needs of brass foun- 
ders and other manufacturers of soft 
netal castings. It is furnished with both 
treadle ard hand-lever trips. The use 
of the treadle leaves both hands free to 


hold and the work, the cutters 


guide 

















starting automatically at the 
f the stroke. The overhung construc- 
tion of the frame allows large or irreg 
ir shaped castings to be operated upon 
The cutters are made of steel, 2 inches 
section, doing away with 
machine 


Square the ne- 

ssity of expensive 
fitting and can be set at right angles to 
le front of the press if found more con- 
enient. The adjustment of the cutters 

rmits their use up to the last inch, and 
nd accurately set to 


touching each 


work in 


just 


they may be 


ut off the without 


gate 
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edges. 
adjust- 


other, thus preserving the cutting 
The 
ment atove on the 
also fitted with patented 
clutch and can be run either continuously 
or stopped instantaneously at each stroke. 
This clutch is so designed that there is 
32 inch travel on the periph- 
after it 


machine has also eccentric 
connecting rod. It is 


instantaneous 


less than 1 

the 

disengages, 

and the elimination of 
The 


over all hight, 6 feet; stroke, 1'4 inches: 


fiywheel engages or 


in power 


ery of 


insuring a saving 


loss in friction 


machine weighs 2500 pounds; 


distance between ways, 74, inches; depth 
of throat. 8 inches; floor space necessary, 
30x36 inches. It is made by the Stand- 
ard Machinery Company, 7 Beverly 
street, Providence, R. I. 








Removable Milling 
Cutter 


Kasi ly 








engraving illus- 


The halftone and line 
trate an inserted-t 


oh ei milling cuter 
oot side muiing cutte 





- a - - oY 





—- 





DP 
Brown & 


Provi- 


recently brought out by the 
Sharpe Manufacturing 
dence, R. I., 
the features of 
changveability. The cutter is d 
be used various 


Company 
this construction embodying 


ase and inter- 


signed to 


quick rele 


on machines of sized 
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spindles, take the heaviest cuts and yet 
be removed without trouble, and is in- 
tended, therefore, to reduce the number 


of cutters necessary to keep on hand, 


8Y5 


and at the same time save much time 
now spent in removing cutters after they 
have been locked tightly to the spind! 
by some extra heavy cut. As will be 
seen by reference to the sectional view, 
Fig. 2, the hole in the cutter is made 
with a taper, which is sufficiently abrupt 


to permit ready release, and which fits 


a tapered, spiit sleeve of steel, which in 
turn is screwed to the nose of the spindle. 
\ draw-in and a plate 


bolt clamping 


draw the cutter onto the sleeve, to which 
it is keyed as an extra precaution against 
turning on the sleeve When the draw- 
in bolt is tightened, the sleeve is con- 
tracted and grips the spindle tightly. Up- 
on loosening the bolt, when the work is 
completed, the cutter may be readily re- 
moved. It will be noted that the cutter 


is carried close to the spindle so that it 


maximum amount of working 
space. Bv the 


one cutter can be adapted to fit machines 


allows the 


use of special sleeves, 
such 


the 


hole In 


of different sizes of spindles. In 


cases, the outer measurement of 


sleeve is equal to the size of the 
i the 
of the spindle 


while the bore of sleeves 


is varied to fit the nose 








Patternmaker’s Disk Grinder 








The Gardner Machine 
Beloit, Wis., has 


Company, of 


out 


brought 




















PATTERN MAKER Disk GRINDER 
the patternmaker’s disk grinder, illus- 
While shown with a single disk, 


trated 
i double-ended 
machine another disk wheel on the 
other end of the spindle. The disks are 
from 24 to 30 inches in diameter and run 
at a linear speed of 6000 feet per minute, 
requiring 5 horsepower as a maximum. 
The end thrust of the spindle is taken in 
both directions by one bearing box, there 
being hardened-steel thrust collars on the 
spindle, bearing against the babbitt- 
plugged, cast-iron faces of the one box 


it can be furnished as a 


with 
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It is claimed that with this construction 
heating of the spindle will tend to loosen 
the thrust bearing, rather than cause it 
to bind. 

A notable feature of this machine is 
the adjustable work table, which may be 
raised or lowered and tilted to any angle. 
The weight of the table is counterbal- 
anced and it is locked by two quick-act- 
ing. tightening bolts. The edge of the 
table next to the wheel is at the center 
about which the table swings, thus always 
keeping the edge close to the wheel. The 
angle of the table is determined by grad- 
uations on the segment. 

On the face of the table is a sliding 


bar, carrying an angle protractor or 
square gage, which is graduated from 
zero to 45 degrees, in both directions. 


This protractor is also reversible, to bring 
the graduations on either side. One 
handle locks all of these parts in posi- 
tion. 

The disk wheels are permanently at- 
tached to the spindle and refacing is done 
without removing the disk and without 
the use of a press. The weight of the 
single disk machine with countershaft is 
1200 pounds. 








Heavy Duty 


Drill 


Harrington 


Radial 








The machine shown in the halftone 1s 
one of a group recently built to drive 
high-speed drills to the limit of their ca- 
pacity. In the design, special attention 
was given to the distribution of metal to 
prevent deflection under heavy load, that 
the shafts should have ample strength at 
the slowest speed, and that the size of the 


bearings would prevent over heating. All 
levers for operating have been placed 
within easy reach of the operator. In an 


test of the machine, to determine 
its strength, several 1'.-inch speed drills 
were driven to destruction under a max- 
imum motor load of 67 horsepower, with- 


official 


out any damage to the machine. 

The is deep, with five T-slots, 
heavy ribs and oil gutter are provided 
around the edge. The full width is con 
tinued under the column, and the motor 
is cast in one piece with the 


base 


extension 
base. 
The 
large cross bracing, and has a wide face 
for the arm saddle. 
The arm is extremely strong with cross 


column is of box section, with 


ribs and a large strut to prevent deflec- 
tion, and is carried on the saddle by ball 
thrust and roller bearings. The saddle 


has a long bearing on the column with a 


vertical power traverse screw which is 


provided with a friction to prevent over- 
travel. 

The drive is from a variable-speed mo- 
tor by belt to the top shaft The gear 
coarse pitch and wide face, all 
mating gears both of drive and feed being 


tooth 


tceth are 


Positive 


of steel and hard bronze 
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clutches are provided in the head for re- 
versing the drive and for engaging the 
back gears, both operated by levers at 
the bottom of the head. Speed variation 
with and without back gears, is obtained 
through a drum-type controller mounted 
on the column. For some uses the regu- 
lar spindle speeds do not run_ slowly 
enough, for which case special gearing 
with slower initial speed and larger range 
is provided. 

The spindle is of forged high-carbon 
steel and has ball thrust bearings at both 
the bottom and top of the sleeve. The 
portion above the sleeve is squared to fit 
the hole in the driving gears, eliminating 
keys. 

The feed is operated through a train 
of planetary gearing inside the worm 
gear, to reduce the worm pressure. Quick 
return is obtained through a positive tooth 
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sleeve and have Morse No. 5 taper hole. 
A 20-horsepower motor is supplied in 
each case. The machines without motors 
weigh 17,000 and 18,000 pounds respec- 
tively. They are built by Edwin Harring- 
ton Son & Co., Inc., Seventeenth and 
Callowhill streets, Philadelphia, Penn. 








A Micrometric Plug Gage 








This handy little tool was designed to 
measure small holes or slots as accurate- 
ly as the ordinary outside micrometer will 
measure external diameters. The small- 
est graduation reads 0.0002 of an inch 
and by estimating between divisions the 
instrument mays be read to ten thou- 
sandths. 

By its use a hole or slot can be com- 
pletely explored to the bottom and ac- 
curately tested for roundness, or changes 




















A HARRINGTON HEAVY 


clutch between the hand wheel and worm 
gear, and a clutch of the worm drive dis- 
connects the power for hand feeding. Six 
changes of feed are provided from 0.0051 
to 0.04 inch per revolution, all instantly 
obtainable. 

Tapping is accomplished without extra 
attachment by the spindle 
clutch on the horizontal shaft. 

The table straight sides with T- 
slots for clamping work on both top and 
side and from the base 
when not wanted. 

Extra equipment of an oil pump and 
piping, to a tank in the foundation under- 
neath motor base, can be supplied. 

The drills are made in two sizes with 
5- and 6-foot arms with greatest distances 
from spindle to base 6 and 7 feet respec- 


reversing 


has 


can be removed 


tively. The table is the same hight, 24 
inches, in both. The spindles are also 
the same size, 3 inches diameter in the 








Duty RADIAL DRILL 


in diameter or width. The instrument is 
so delicate that roughnesses in an appar- 
ently smooth hole can readily be detected 


and measured. 

















A MICROMETER PLUG GAGI 

It is nearly as rigid as a plug gage and 
has the advantage that internediate sizes 
can be measured with accuracy. 

The instrument consists of three prin- 
cipal parts: a body, a taper spindle and 
a graduated barrel. The body is split at 
yne end to allow of enlargement in 
screwing in the taper spindle. The exact 
amount of this enlargement is measured 
by the graduated barrel mounted on and 
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locked by a set screw to the other end 
of the spindle. 

The barrel is graduated with ten num- 
hered divisions, reading thousandths, 
each of which contains five subdivisions 
representing 0.0002 each. 

The datum line of the instrument is 
the point of intersection of the vertical 
zero line and the horizontal line on the 
body. Set screws are provided to lock 
the parts in place after adjustment. 

The taper on the spindle wedges out 
the split part of the body in proportion 
to the amount the spindle is screwed in, 
one complete revolution of the spindle 
changing the diameter of the end 0.01 
of an inch. 

The instruments are furnished 
or singly, each one having a range 
about 1/32 inch above and below 
marked size. They are carried in stock 
in sizes from '4 to 1 inch, but larger 
can be had to order. They are 
made by the Nash Engineering Company, 
248 Gates avenue, Brooklyn, N. Y. 


in sets 
of 


its 


sizes 








A Double Back-geared Lathe 








The halftone shows a new double back- 
geared lathe which has been brought out 
by the Prentice Brothers Company, Wor- 
cester, Mass. 

The lathe is equipped quick- 
change gear mechanism giving 36 
changes of lead for screw cutting from |! 
to 16 threads per inch. The lead screw 
is large and of coarse pitch. It is rotated 
when screw cutting only. 


with 
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feed rod. Taper attachment can be fur- 
nished at extra cost. While nominally 
this is a 27-inch lathe, it will swing 30 
inches over the ways, 1834 inches over 
the compound rest and with 12-foot bed 
it takes 78 inches between centers and 
weighs 7560 pounds. 








A Variety Saw for Pattern 
Shops, etc. 








The halftone shows a variety saw built 
by the B. M. Root Company, York, Penn. 
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ride is so positioned as not to affect the 
tightness of the belt. 

The table tilts to an angle a little great- 
er than 45 degrees, and is graduated for 
accurate setting. The tilting is accom- 
plished by means of the worm and worm- 
gear under the table, which is self lock- 
ing in any position. Gages are provided 
for ripping, crosscutting or mitering. For 
ordinary ripping the gage is instantly ad- 
justable to approximate position, for ac- 
curate work a screw-actuated micrometer 
gage is provided. The gages can be used 
on either side of the saw, grooves being 
provided for that purpose. On the side 














VARIETY SAW FOR 

















DOUBLE 


The spindle is of high-carbon steel, the 


front bearing being 45, inches diameter 


by 7 inches long. The spindle has a 
2'.-inch hole through it. The spindle 
bearings are of hard bronze. The end 


thrust of the spindle is taken by a step 
bolted to the end of the headstock and 
‘ntirely independent of the spindle. The 
of the offset type, permit- 
ting the compound rest to be set parallel 
with the bed 

An automatic stop is provided for the 
feed, which disengages the clutch on the 


tailstock is 


BACK-GEARED 





LATHE 
The countershaft is mounted on an ex- 
tension of the base as shown. The up- 


per part of this base is planed to fit the 
planed hase of the machine proper. An 
endless belt can be used from the coun- 
ter to the mandrel pulley, as the machine 


is adjustable on the base by means of a 


screw. Instead of lifting the table, the 
mandrel bearings are mounted on a slide 
and the saw is raised or lowered as de- 


sired by the handwheel at the left, main- 
taining a constant table hight. The slide 
upon the saw-mandrel bearings 


which 








PATTERN SHOP 

of the machine, the foot-operated boring 
attachment, shown in the halftone, can 
be fitted at any time. Adjustable stops 
are provided for boring. The machine 
will swing an 18-inch saw, but a 14-inch 


saw is generally used, and with it mate- 
rial 4 inches thick can be ripped or cross- 


cut 








A new development in the of a 


process for hardening gold and silver has 
been receiving attention recently, and ac- 


Way 


cording to the Brass World, the process 
holds out considerable promise, its ad- 
vent being of much importance as it in- 


dicates a field yet untouched in the metal- 
lurgy of the noble metals, and it is prob- 


able that many other new uses can be 
found for them in the alloyed and hard- 
ened state. 

Hardened gold has thus far found its 


widest use in the manufacture of surgical 
Thousands of hypodermic 
needles made by the process 
They are made of the gold and 
drawn down to the required size. A spe- 
cial alloy, somewhat softer than the cut- 


for 


instruments 
are in use. 


then 


ting instruments, is necessary this 


purpose, 
as if made of steel 


yet the needles are as stiff 
The fact that the gold 
attacked by liquids used in the 
needles really demands that they shall 
be employed in a hypodermic syringe 


and 


is not 
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N. J.. manufacturing gas and electric fixtures, 
s seeking site ! nu new plant 
rhe plant of the Dewitt Automobile Com 


North ned. 


S15.0000)., 


Manchester, N 
Will le 


a, 
ebuilt. 


pany, was 


Loss, 


rhe Easthampton Gas Company has award 
i contract for the construction 1 new 

ve house at Mt. Tom, Mass 

Phe Atikekan Iron Company Is to ild 
liu) more ovens In nnection with blast-t 
nace plant Port Arthur, Ont 

rhe Syverson Lumber and Shingle Com 
pany. Montesano, Wash., will erect a sawmill 
nad planing mill to cost S65,000, 

Ernest J. Knabe, Jr. S20 Park aven 
Laltimore, Md s interested in the esta 
shment of a new plane factory 

It is stated the Fairtield (Conn.) A 


num considering the remova 


Company is 


plant to some other locality 


Voss Bros. Manufacturing Company, Day 


washing m: 


facturing 


enport, lowa, an 
chines, will erect a new factory. 
Phe America Seeding Machine Compat 


Richmond, Ind., has been granted permit 


ts new addition to cost SHea.000 
Ihe Western Storage Battery ‘ npany 
Kansas City, Me is trying to secure suitable 


and larger plant 


new 


fhe Dain Manufacturing Compan 
nd, Omt., s extending its plant fs 1] 
ifncture, al mire spreace ~ 
William FF. Read & S« commissioners and 
miamutac rers ary voods, Will erect i 
ye-ste \ tactory t st S40.00000 
The Schacht Man turing Company, Clin 
! t i?) ‘ Slee mtomeo 
‘ ll ai -~ ev { t en ‘ 
I hie Rhine nae Wis.) Iron ¢ npa s 
ding a shop sed ’ venera ‘ 
nye, including e worl 
rhe Maple Lea M ng Company, Fort 
\\ 11 Ont \ t i Slo flour 
ind ele t e 3 ( lborne 
I. lleiberg x, at Ileiber Minn 
o is Vv rete \ Te tle 
1 1a ‘ potatoes 
ove \I ‘ Company, 
na () . innin the ¢ s 
‘ ary Portland, © 
‘ iw st ‘ tact \ I ir ! 
son Steve =" dnt \ = «est ved 
sing <s tr STceewwe 
The I; k St ( Kat 3 « \ 
\ “ erect eV nt rhis | ! 
I ve dings dl ost Svar ooo 
fhe Canton ‘) ) Sheet Steel cs par 
! \ inc pe ed. 1 establisl ’ nt 
companys s ta ed Ser 
The Rep | ! nd Steel Cor inv \ 
doa se s ~ v s in 
its new plant t Lansingville, © 


ised 1 ‘ al djoining its plat 
le l’entr extension p 
Phe National ¢ n Compan ing 
=< in Cleveland, Fremont, Ohi ind the 
- erect ' nt Niagara | e 
‘ Andersot! I nace Companys s 
! yy ed and will ere ¢ 
ne \ ! furn a 
Kit Shoe Polish Company. Buf 
\ < ving plans prepared or 
tory t Main and Fillmore streets 
\\ h . ! enced on a new p ‘ 
. tive I] tor \ en " 
> 1 dye Mass | Ss s 1 ost Swoon 
‘ Ne & Western R \ 
ded , t 1 the conat n of 
‘ . nh noke Va t st Svea 
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SYY 


rhe Maumee Electri Company, Poledo, Phe u ‘ ) nd electrical depa 
Ohio, has increased its capital and is prepa el t the | the Thomas Steel ¢ 
ng to erect a hydroelectric plant ne l ny it Niles, ©) were irned, « sing 
edo SS f } t Svoww 

rhe Ware Grain Binds Attachment Com rhe furnace and dipping department of the 
pany, Minneapolis, Mint s considering thre Wheeling Met: d Manufacturng Company 
erection of a $25,000 plant it Aberdeen (;lendale \\ Va was destroyed \ e, 
Ss. DD sing a $8 STU 

Ihe Public Service ¢ poration New I Nort & Judd Company, New B ! 
Jersey, will build a lara ichine shop neat .ont 8 Ving ns drawn ff nh addition 
the Market Street Gas Works itt Newark . nie 2 d is also planning 

ddition 1 Iss dry 


N @ 
rhe Fort 
Ind., is 


Geyser Oil Tank Company, 


making investigation fe 
site Tol { arygel 


suitable nd more 


pliant. 
rhe Illinois Bolt, 
pany, of ¢ 


Ind., 


hicago 1! 
mond, where a new 


erected, 


rhe George Cutter Company, South 
Ind., is erecting a foundry to be used 
manufacture of poles and ackets for 


ighting 


The Stover Engine Works, l Pep 


vhich is now erecting an 


plant, contemplate the erect 


uildings 


rhe 


Jamestow! 


facturing Company is said t ‘ 
a suitable location on ‘ to erect 
ern plant 

rhe Pittsburg i’ent Piping and 
ment Company has aw ded ntract 
construction of a machine shop and 


ting room 

Ihe Abingdon ¢1 ») Seat and Tan 
pany is said te ‘ onsidering mi 
plant to another tocatiol ‘ establis 
ranch plant 

he R. J. Reynolds Ts Comp 
ston-Salem, N. ©., is in the market 
small steam-driven al oMpresss ‘ 


capacity 


rhe Chandler & Art B 


ng Company, Richmond, Ind s said 

nsidering the remo I Is pPiant ft 
ther locality 

rhe American 1 Manut Uy 
pany, Elyria, Ohi s king investiz 
preparatory to s 1 Tt I i lie 
modern plant 

rhe Trenton «N. J.) 8 nz Mattres 
pany will build an addit to its plar 
erect a new powe sf 1 t 
rine nd « el 


rhe Northern IT'a Railw ‘ 


foundry at Brainerd \l 
‘ily So tons of g ting 
ns brass castings 
(. J. Spillman, Sidne ) . 
nd patented a scene | ne 
rganize peat hie , 
fact ing <A ( 
{; yys «& ‘ yy ‘ " s 
Minn will erect a ew 300.000 
ding « 
ne Ox tt \ et 
The plants of e 4 ! Kt 
nd Ter ( t ( nel 
It fing ¢ 1D ( . . 
Loss, a ST 


n i s of iv ‘ " 
erecting a plant e] 1 ! le 
\ The sore time o 
rhe Quinsig: 
Companys Worceste M mi ! 








etal roods and 


addition t ! 


Wavune. William 1 Marrestord, Vearl and Wate 

y ine streets, Brook I N. \¥ manufacturing ma 

odern chinery pranypve working ades, will erect 
retory n Easton, Tent 


ladelphia 


ilar ‘ ntracted 2 construction of a ten 
eing vy building he Ilenry ¢ Lea estate 
I’ ‘ p tw ‘ nst ed 
rhe { ft ¢ ’ rex Ss pre} ed to 
Bend, ate 
ae rant a at ‘ the natal n in 
peer elect ylit nad te sVstel ( I Bink 
‘ nave n ‘ I natio 


t, | Railway Company f Waterloo, Lowa. will 
{ ts spend SUS 0000 n ny} vements wluiding 
miele n addition Ss Powe ouse 
Phe at Mi ! ne (Companys mar 
1 Man Ss sly vy street \\ este Mass., has erected 
th in ddition ‘ sed the man t 
1 mod f stamp and ket vending machines 
lames) Brot ‘ pany manufact ng 
! ? coated papers mad gun ibels, and the SS 
the ite l’aint ¢ pany Ltd | London ing 
pipent establisl ts in Newark, N. J 
rhe New \ k Venes Seating Compan 
a Whose plant ned a short time ago, will 
ns its erect a S200,000 plant at Pacitic avenue | 
ae Central R d, Pes City, N. J 


Metal and = lron 
ind lowa ip 


Walpetor 


sts, MW ‘ tory at 


The Ame Man ing Compat St 
! ~ VI ne rdawe \ ‘ 
2, ; ; e in the New England 
sentane ‘ ' f« ‘ ne ranch plan 
\ ‘ ne ! Lheve \ Mass maniutac 
| 
‘ ( ! ’ ooking tf site 
itions . ylant for the nu 
nal ‘ ! he engines ate 
The |) Light Cony ny 
~ { 
] 1 Ne inted a i 
“i ‘ i ~ iw l ’ 
‘ ’ ! 
‘ ‘ i ght 
|’ ’ ed f ‘ 
‘ ne msxle ad tw sma d 


inning din ndy-making dl erty t | Ml “ J = 








YOU 


Wright & Osborne, truck manufacturers 
Nexico, N.Y will move to Newark, N. ¥ 
where a new plaat will be erected Auto 
trucks, spring trucks and contractors’ road 
wagons will be manufactured 

Eugene Sibley, of Detroit, Mich., has or 
ganized the Sibley Motor Car Company, and 
will establish a factory at Solvay and Mackie 


avenues. in the buildings formerly occupied by 


the Detroit Valve and Fitting Company 


received the Board 
Man... until 12 
erection of a 
Smith. 
building. 


bids will be by 
Winnipeg, 
16, for the 


“an obtained of 


Sealed 
Control, o ctock 
May 


Plans « 


ot 


noon, substa 


Kerry 
Win 


tion be 


and Chace, Carnegie Library 


nipexr 
Sealed proposals will be received at. the 

office of the assistant purchasing officer, Pan 
~4 State New York, 

May 16, miscel 


supplies Ny. 


ama Railroad, street, 


until p.m., for furnishing 


larfeous railway as per circular 


P-285 
Wisconsin 


Stave 


Fire destroyed the plants of the 
Works and the C. F. Meyer Tight 
Mound City, IIL, causing a 

rhe 
the 


Chal 
Works, at 
S1T5o oe 

ved 
mobile 


loss ofl 


chair factory was being en 


lat feo manufacture of wooden auto 
wodlies 

the 
Fort 
May 
light 


Capt. 


Sealed proposals will be received at 


office of the constructing quartermaster, 
Tex., until 2 p.m 
construction of electric 


had of 


Crockett, Galveston, 


a | for the an 


ing svstem Information can be 


I. Whitworth 
the 
Fort 


ma) 


Sealed proposals will be received at 

quartermastet 

Ezmont, Fla., until 10 May 
construction of lighting system 


transformers, 


ottice of constructing 
lade 
fot 

Fort 


A.UD., 
the at 


Dade, engines 


including 
venerators, ete 
Mack 
Corporation, 
Brothers Moto 
Church 


the United 
and at the head 
Truck Manufas 
with 


Joseph oS president of 
Pextile 
Mack 


Company 


Stites 
of the 
Tac 


for 


street, 
seeking 


turing a 


tory at Allentown, VPenn., is sites 


branch in Canada 


The J: 
D2 Fulton 
the 


plants 
Morrison Machine Company, 
Paterson, N. ., 
or rk 
machinists 


is. LL 


street, has pul 


chased business Gerber, and will 


engage as general and manufac 


turers of silk, dyeing and finishing machin 


Will some new equipment 
Lock Metal Form 
Binghamton, N. \ 


forms 


ery need 
Ihe 
Front 


LlotehkKiss Company, 


oth street, recently 


Its man 


tw 


incorporated, which is having 


another concern, is) said be 


the 


utactured by 


considering establishment of its own 


plant The forms are used in sidewalk con 


struction 
the 
Al 


a.m 


received at 
{Sz 
11 
ot oa 


Sealed will be 


office 


proposals 
constructing 
Annex, Seattle 


att 


ol quartermaster, 
Wash 

for the construction 
Fort Ward, Wash 


of Capt. EE. ¢ Long, 


ende until 


May 


sVvste hn oat 


Water 
Information 
had 


ean be constructing 


quartermastel 


Proposals will be received at the Bureau 
of Navigation, Navy Department, Washing 
ton, D. ©. until 12 o'clock noon, May 25, for 
a railroud-track scale at the Naval Training 


Station, Great Lakes North Chicago Il! 
Blank forms can be had of the commandant 
at tl station 

Sealed proposals will be received until 10 


oclock p.m, June 1, at the Benicia Arsenal, 
Benicia, Cal for supplies for year ending 
June 30, 1911 including = steel hardware, 
leather, oils, electrical supplies, ets Infor 


mation can be had of Lieut. Col. J. W 


Benet, 


commanding officer 


Sealed proposals will be received at 


th 
quartermaster, Fort 


ice Storage 


office of the constrneting 


Sam lfouston, Tex. until June 4 


plant 


a.m... 


for pumping, iee and and 


laundry with laundry machinery complete 


Information can be obtained of J. W Giurney. 


constructing quartermaster 
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The New | Engine ¢ Day- 


ira Gas ompany, 


ton has sold its auto-cvele business. 


New 
are 


tor 


and 
new 


capital has been interested plans 


for equipping a factory 
manufacture of 
and 


being made 


the its gas and gasolene 
Catalogs prices are wanted on 


engines 


all small tools and 


sorts 
rhe 
Estate 


appliances. 
Real 
Penn., 
plant 
to 


Lubricator 
Philadelphia. 
addition to 
Girard avenue, 


Acme Company, 
Trust 


erect a 


building, 


will two-story its 
and 


manufacturing 


at Sixty-first street be 


used for veneral purposes, 


Small will be in 
stalled, 


ndded 


equipment 
foundry 


machine-shop 
and it 
later. 


is snid, brass will be 


Washing 


The Isthmian Canal Commission, 
ton, D. C., will bids 10 
June 4, for supplies for year ending June 
ord, belt 


ters, 


receive until a.m., 
oh, 
nails, rivets, cot 
oil 


headlights 


including screws, 


padlocks, cans, oilers, torches, loco- 


motive lanterns, steam 


gages, 


grease cups, clocks, cars, leather belting, ete 
as per Cireular No. 583 

The United States Motor Company, which 
recently purchased the truck plant of the 
Alden Sampson Manufacturing Company, at 
Pittsfield, Mass.. has announced that it wi! 
erect a large plant in Detroit, Mich.. for the 
manufacture of commercial vehicles exelu 
sively, maintaining the Pittsfield plant where 
heavy-duty trucks will be manufactured. The 
Detroit plant to be used for light-delivery 
wagons will cost S2.000,000 


Washing 


mo 


Commission, 
to 10 


steel 


The Isthmian Canal 
ton, D.C 
May 24, 


bronze 


receive bids 


flat 
bolts, 


will 
for 


rivets, 


up a.m... 


steel castings, 
drift 
fittings, 


irs, 
tacks, wire, 


drills, 


nails, 
cocks, 


wrenches, 


pipe and valves, stocks 
ham 
trucks, 
cans, 


belt 


and dies, taps, lathe dogs, 


mers, saw blades, vises, warehouse 


furnaces, force oils, 


knobs, 


vusolene cups, 


hinges, door steel tapes, belting, 
No 
Bureau 
Washington, I. C.. will 
bids: May 17—1450 
high-speed steel, 1800 pounds carbon-tool steel 
445). 47.000 


15550 


282 


of 


dressing, ete., Cireular 
The Navy 
Accounts, 


following 


as 


per 
Department, Supplies 
and open 
the pounds 

eruci 
locking 


(schedule 
ible 


pounds 
pounds 
se4e), 


TSO 


special 


steel, steel and 


(schedule cable and wire 
ischedule 2441), 

ischedule 2443), 21 
2444), No. 3 


corner machine, 


ring tube 


pounds wire 
fuel 
Variety 


copper 
isched 

lock 
heads, 


oil 
lathe 


forges for 


ule improved 


dado machine, five 


Wire-cutting and straightening machine, 


double cutoff saw <(¢schedule 2436), pipe-ex 

panding and = flanging machine (schedule 

M4370: June 7T—Upright drill ischedule 
4400) high-duty crank shaper (schedule 
J4th) 














= 6 


ic 


removal of 


Suite, 


‘ 


Marsh 
has appointed the Specialty 
New 


Brothers & Co., Ltd., Sheffield, Eng.. 
Supply 


York, 


Company, 
7 Greenwich street, its Amer- 


an 


Phe 


agents 


announces the 
Old 


Ingersoll Rand Company 
office 


its Chis the 


to 


ago Prom 


the 
Michigan 


nilding (ras building, 


D557, 14 


olony 


) avenue 


The S. Obermayer Company, manufacturers 


ft toundry facings, supplies and equipment, 



































Cincinnati, has furnished a complete foundry 
equipment for the battleship “Dixie.” This 
portable foundry was installed on this battle 
ship so that all necessary repatrs can be made 
When at sea 

\\ [= . NEW . 8 l/ 
a , 
jo INCORPORATIONS jiiz 

Davton lee Machine Company Dayton, 
Obhio Capital sooo Ineorporators Jos 















1910. 





May 12, 


Chas. N 


Meyer, W. C. Hiester, Jr., Lup- * 


etc. & 


eph 
ton, 
Cleveland, ©. 
Capital, 

BS Bx 


Specialty Company, 
urticles 


Younger, 


Electric 
Manufacture 
S1oO,000 


electrical 
Incorporators, E 


Palmer, T. DP. Fease 

The Dubs and Arnold Pattern Company. 
Canton, Ohio. Manufacture patterns. Capital, 
*10.000.  Incorporators, E. E. Arnold, W. V 
Arnold, E. E. Dubs, ete 

Hamilton Caster and Manufacturing Com 
pany, Hamilton, Ohio Manufacture metal 


Capital, $10,000 Incorporators, 


Weige!, A. 


specialties. 
c. - 

Iusseau Motor Car Company, Toledo, Ohio. 
Cap 


Krogmann, ete 


Operate garage and deal in automobiles. 


ital, S30,000 Incorporators, S. W. Dusseau, 
M. G. Dusseau, A. J. Marleau, ete 

Latty Manufaeturing Company, Ellicott 
ville, N. Y. Manufacture tacks, nails, staples. 


Capital, $15,000. Incorporators, W. DD. Wal- 


rath, C. A. Case, G. F. Latty, ete 
Benton Ice and Cold Storage Company, 
Benton, Ill. Ice, co'd storage. ete Capital, 


S20,.000 Incorporators, Chas. E. Iamilton, 


FF. ©. Hlamilton, W. W. Hamilton. 
American Wrapping Machine Company, St. 
Louis, Mo Manufacture wrapping machines 


S50.000, Il. Sterling 


Gibson 


Capital, 
Wilson, 


Incorporators, 
I. S. Brackett, M. ID 


Sweeney Automobile) Company, Camden, 


N. J. 


ete, 


Manufacture automobiles, motor cycles, 
Capital, S10,000, 
Iiunsell, John <A 

Monarch 
Ohio 


Incorporators, T h. 
MacDPeak. Wm. F. Eidell. 

Manufacturing sSascom, 
Manufacture 
Capital, $10,000, 


David 


Company, 


extension ladders, wash 
ln ards, ete 


dé. G. 


Incorporators, 


Hough, Kinger, A. I. Myers. 


Lexington Clay Products Company, Lexing- 


ton, Ohio. Manufacture brick, tile, sewer 
pipe, ete. Capital, $100,000. Incorporators, 
J. J. Harkins, W. J. Frazer, J. N. Nelson. 
Bradley Rust Proofing Company, 35 Ferris 
street, Brooklyn, N. Y Manufacture rust 
proof process for metal parts. Capital, 
Slo00.000, S. LL. Platt, assistant treasurer. 


Edwards Instrument Company, Indianap 


olis, Ind. Manufacture surgical instruments 
and appliances. Capital, $20,000. Directors, 
(. Kk. Turner, C. M. O'Donnell, C. E. Aver?il. 





Dominick Automobile Company, Chicago. 


lil, Automobile business, general repair and 
machine shop. Capital, $10,000, Incorpor 
ators, W. EF. Dominick, G. B. Wood, J. W. 


Ross. 


Star Manufacturing and Foundry Company, 


Newbury Ileights, Ohio. Operate foundry and 


machine shop Capital, $15,000. Incorpor 
ators, Frank Suchanck, F. Cook, Mike Ceven 
sky, ete. 

Metals Welding Company, Cleveland, Ohio. 


Manufacture and deal in metal-welding and 
brazing machinery. Capital, $50,000 Ine 


. MM. 
Cummings, 


portors, Gartield, Grover Higgins, G. M 


ete. 


Specialty Papel Company, Huntington, 


Conn. Manufacture pulp and paper. Capita 
$150,000. Incorporators, J. A. Wilkinson, 
Iluntington; J. EB. Thompson, West New 
bury, Mass., ete 

Modern Transmission Mechanism Engine 
Company, New York Manufacture and deal 


ete 


R. Jaeger, F. 


Capital 
Ww 


in motors, engines, pumps, 


$25,000. Incorporators, 
Eveland 

Wood Automobile 
Kingston, N. ¥ 

engines, 
W. A 
York 


Jaeger, F 
W \ 
fompany, 


Manufacturing 
Manufacture 
SOOO ne) 


au 
etc Capita!, 
Wood, ¢C. W 


tomobiles, 
Incorporators, Kahlereth, 


I Fitch, New 





The Eastern Machine Screw Company, New 
London, ¢ Manufacture 
Capital, S100,000 
of Norwich: 
Hartford, 


machine screws, 
Incorporators, N. &. 


W. S. Garde. S. Young 


‘onn 





ete 


Lippitt 






man. of ete 
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Sandusky Auto Varts and Motor Truck 


Company, Sandusky, Ohio. Manufacture parts 
for automobiles and motor trucks. Capital, 
S1z.000 Incorporators, as. M. Wood, D. E. 


Storms, O, F. Snyder, ete. 

Cortland Motor Wagon 
N. ¥ Manufacture 
and Capital, 
ators, R. H. 
Meacham, H 


Company. Cortland 
deal in 


S100 000 


and automobiles 
Incorpo: 


Penn.: L. © 


accessor ies 
Jadwin, 
Duffey, 


Scranton, 
Cortland 

New 

automobiles, 


York 


sup 


Auto Tire 
and deal in 
Capital, $25,000 
Ilolloway, W. tluber, 
Tompkinsville, S. I 
Flexible Abrasive Wheel 
ark, X. J. Manufacture 
wheel, metal- and wood-polishing machinery 


Llorseshoe Company, 
Manufacture 
tires. 


Incorporators, 
New York: ELD. 


plies, 
W. E 
Foster, 
New 


abrasive 


Company 
flexible 


Capital, S10,000 Incorporators, A. W. Tay 
lor, FE. L. Clark, W. UL. Jeffers 

New Hlaven Sand Blast Company, New 
Ilaven, Conn Manufacture the Dreis Lach 


barrel Capital, 
Smith, ¢ 


sand-blast rolling 
Incorporators, Wm. F 


A. Dreisbach, Tucker 


patent 
Sey has. 


George E 


Inter-Eastern Paper Box and Machine Com 


pany, New York Manufacture and deal in 
machinery for making paper boxes, etc, Cap 
ita S000 Incorporators, M. C Miller, 
foledo, Ohio. <A. J. Selz, J. E. Carr, New 


Rochelle, N. Y. 
Automobile, Machine and 


Amityville, N. ¥ 


Island 
Company, 


Long 


Piumbing Gen 


eral automobile and motor-boat business, get 
eral plumbing business Capital, $15,000. In 
corporators, Thos tivth. 126 East End ave 
nue, New York: W. FE Ilulse, Amityville, 
N Y.. ete. 

Wappler Electric Manufacturing Company, 
New York. Manufacture and deal in ele 
trical machinery of all kinds, also electrical! 
apparatus for surgery, ete. Capital, S150,000 
Incorporators, CC. B. Scackpole, New York; 


W. W. Iloag, New Rochelle; Hl. B. McKenzie, 


Brooklyn, N. ¥ 


Sone =) = 
TRADE CATALOG iS ) 


Dayton, Ohio. 

















The Joyce-Cridland Company, 


Catalog <A, describing lifting jacks Illus- 
ated, 06 pages, 4x inches, paper. 

Mcrse Chain Company, Ithaca, N. ¥ Gen 
eral Bulletin No, 9 Silent running flexible 
gearing Illustrated, 30 pages, 6x9 inches 

Columbia Tool Steel Company, Chicago, 


I}! Pamphlet entitled, “The Art of Making 





lool Steel.” Illustrated, 16 pages, 5xS inches, 
paper. 

Gannett Electrical Company, 55 Pine street, 
I’ e, R. I Circular illustrating and 
des Gannett handy truck for moving 
machinery 

Thos. L. Dickinson, 64 Nassau street, New 
York Catalog of dinmond tools for dressing, 


ling and shaping Illustrated, 20 


pages, 


xt inches, paper 


International Acheson Graphite Company, 








Niagara Falls, N. ¥ Folder describing Gre 

dag for use on high-grade machinery, aunt: 
ibiles, ete Booklet describing OMildag 
Irty-two pages, S'.x6's inches, paper 


(=| FORTHCOMING 
BIR MEETINGS = ||& 


National Association of M 
" il meeting, Waldorf-Astoria hotel, 
‘ ind 18. 1910 Geo. S. Roudinot. 
IT) Broadway. New York City 
National Machine Tool B 

















nufacturers, an 
May 16 


secretary, 





nh. spring convention, May ’ 

» 3 Charles FE. Uildreth. Worcester. Mass 
etary 
\meriean Society of Mechanical Engineers 


ne meetings 


Atlantic City ms May 
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Si-June & Calvin W Rice, secretary, UO 
West Thirty-ninth street, New York City 

Engineers’ Society of Vennsy!vania_ will 
hold their second annual State convention at 
tlarrisburg, Venn., June 1-4, 1910 

American Foundrymen's§ Association and 
American Brass Founders Association; joint 
convention, June 7-8-9, Detroit, Mich head 
quarters, Ilotel Pontchartrain 


Richard Mol 
Watchung, N. J 


and Gasolene 


denke, secretary, 
National 
Association 


Engine Trades 
Semi-annual convention, Cin 
cinnati, Ohio, June 13-16, 1910; headquarters, 
Ilotel Sinton Albert Stritmatter, secretary, 
Cincinnati, Ohio. 

Master Car Builders Association: 
meeting June 15-17, At'antic City : 


(sas 


annual 
JILW 


Taylor, secretary, Old Colony building, Chi 
cago, Ill 
American Railway Master Mechanics Asso 


ity. N. d. dg. 
building, Chi 


Atlaniic ¢ 
Old Colony 


June 20-22, 
secretary, 


ciation, 
‘Taylor, 
cago, Ill 


Society for the Promotion of Engineering 
Education; tenth annual convention, June 
2-25. Madison, Wis. HL. LL. Norris, secretary, 
Cornell University, Ithaca, N. \¥ 


Materials: 
July 2 

kdgat 
ennsy! 


resting 
meeting, June US 

Atlantic City, N. J 

niversity ot 


American Society for 
thirteenth annual 
Ilotel Traymore, 
Marburg, secretary, I 


vania, l’hiladelphia, Tenn 
Joint meeting of American Society of Me 
chanical Engineers and Institution of Me 





chanical Engineers, Birmingham, England, 


July 26-29, 1910 


smerican Society of 





Mechanical Engineers ; 


monthly meeting second Tuesday Calvin W. 
Rice, secretary, 20 West Thirty-ninth street, 
New York City 

Boston Branch Nationa! Metal Trades As 


sociation Monthly meeting on ftirst Wednes 
day of each month, Young's hotel _ @, oe 
Clark, secretary, SOO Milk street, Boston, 
Mass. 


Providence Association of Mechanical Engi 


neers Monthly meeting fourth Tuesday each 
month. k - tliss, president, 91 Sabine 
street, Providence, R. I 

New England Foundrymen’s Association; 
regular meeting second Wednesday of each 
month, Exchange Club, Boston, Mass Fred 


Stockwell, Broadway, Cambridgeport, 


Muss 

Engineers’ Society of 
vania; monthly meeting 
mer Kk secretary, 
Pittsburg, 


Western Tennsyl- 
third Tuesday Il 
Fulton building, 


iles, 


Penn 


Superintendents’ and Foremen'’s Club of 
Cleveland: monthly meeting third Saturday 
hil. Frankel, secretary, 310 New England 


building, Cleveland, © 


Western Society of Engineers, Chicago, Ill 


Regular meeting first Wednesday evening 
of each month. excepting July and Angust 
Secretary, J. He. Warder, 735 Monadnock 


block, Chica 
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line fu cach insertion 
lin \o ad 
Copy should be 
reach us not later than Friday foi 
issue lusiwers addressed to 
forwarded ipplicants 
names to which their replies are ot to the 
ferwarded, but replies veturned 
If not forwarded, they with 
out notice No information given by us re 
garding any advertise: using 
Original letters of 
popers of value 

wuknoiwn 
rertisements 
advertising fron anu 
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Miscellaneous Wants 


Caliper catalog free. E.G. Smith, Columbia, Pa 


Milstone holder mailed for 25c. F. J. Badge 


286 Taaffe VPlace, Brooklyn, N. ¥ 

We buy or pay royalty for good patented 
machine or tool Box 282, AMER. MACHINIST 

Light, fine machinery to order: models ana 
electrical work specialty E. O. Chase, New 
ark, N. J 

Special machinery accurately built Screw 


machine or turret lathe work solicited. Rob 
ert J. Emory & Co., Newark, N. J 

Light and medium weight machinery and 
duplicate parts built to order: tools, jigs, ete 
MacCordy Mfg. © Amsterdam, N. \¥ 


901 


‘ l’atent 
ex-exuaminer Patent Office, 00 G St 


l’arker, Attorney, 
Wash- 


llandbook, 


Patents SF 


ington, lb. C Write for Inventor's 


Mechanical engineer wants to correspond 


with tirms desiring to build pumps, compres- 
sors and engines of new designs and of ex- 
ceptional merits Box 460, AMER. Macu 
Will travel four months tin Europe; would 
like to introduce tools, machinery, or repre 
sent American firms; uptodate machine man; 


speaks several languages Box 507, AM. Ma 

Wants to se!l outright or on royalty a pat 
ent on power hammer length of stroke reg 
ulated by foot treadle, opening between dies 


can be changed duriag operation of hammer. 


Box 500, AMERICAN MACHINIST 

A largze Enelish tirm of machine-tool im 
porters having showrooms and offices in Great 
Britain rance, Italy and Japan, is wanting 
good agencies for machine tools of all kinds 
Apply Box 189, AMERICAN MACHINIST 

Proposals for ordnance supplies Water 
viiet Arsena Watervliet, N April 16 
i910: Sealed proposals, in triplicate, will be 
received until 1 p.m., May 16, 1910, for fur 
nishing steel, hardware, forage, fuel, oils, ete., 
during vear ending June So, 1011 Informa 
tion furnished on application Lieut.-Col 
W. W. Gibson, Commander 


Help Wanted 


indicates 
nothing else 


Classification 
advertiser, 


present address of 


CANADA 


Wanted I 
larly 


irst-class toolmakers, particu 
on punches and dies, steady work ; wages 


from soc. to 45ce. an hour Apply Canadian 
General Klectric Co., Ltd., Vetersboro, Ont 

Wanted Experienced mechanical drafts 
man and designer, with technical and = prac 
tical training, for position in large Canadiau 
concern manufacturing a number of heavy 
lines; sawmill and pulp mill machinery, boil 
ers of all types, engines and special work 
good prospects for right party: also wanted 
two junior draftsmen with some drafting 
room and practical experience Box 4092, 


AMERICAN MACHINIST 


CONNECTICUT 

automatic machin 
and wages ex 
MACHINIST 


Wanted—-Draftsmen on 
ery state age experience 
pected Box 479, AMERICAN 

Working work of 


foreman experienced in 





high accuracy, on automatic screw machines, 
milling and grinding; state experience, 
salary and references Box AM. Macu 





ILLINOIS 

Wanted—lIligh yvrade 
perintendent in adding 
furnish references 


assistant su 
Tactory > must 
510, AM 


man as 
machine 
Box 


est of 


INDIANA 


Wanted 
foreman 
methods 
tivke & 


turret lathe 
uptodate 
Nor- 


First-class screw and 
must ”e competent in 
ind capable of getting results 
Marmon Co., Indianapolis, Ind 


MICTIIGAN 


Wanted roolmakers and grinders, die sink 
ers and drop forge hammer men, machinists 
and automatic screw machine operators \ 
men on!ly Buick Motor Co., Flint, Mich 

Wanted —Draftsman, experienced = general 
and detail designe: heavy machinery good 
Wages: steady employment with firm located 
in city f Detroit state experience Address 
I’. O} Box SS2, Detroit, Mich 

Wanted (me of the oldest and best estal 
lished can panies in the Middle West seek the 
services of a general foreman for thelr ma 
chine shop; about S50 are emploved in. the 
department, and building and equipment are 


thoroughly modern; the nature of the work 
varies from a line similar to automobiles and 
manufactured in large quantities, to a med 
ium heavy plain class of railway equipment 
none but high grade men apply, as the posi 
tion is an important one and requires a man 
of broad experience Box 415, AM. Macu 


wWIssornt 


Wanted—Experienced draftsman: good on 
designing jigs and fixtures; one capable also 
of faving out small experimental work, such 


as desired in adding machine construction 
state fully, experience and = salary desired 
Dalton Adding Machine Company. Voplar 


tnff, Mo 
NERRASKA 


and too 
Ralston, 


antomobile machinists 


Apply to ¢ M. Mohler 


First-class 


makers 


Neb 
NEW JERSEY 
Wanted Machinists: steady work for good 
milling. bering. lathe and floor hands also 
teol and die makers call in person if. pos 
sible: cheap rents and pleasant surroundings 


Rridgeton, N. J 
Philadelphia) 


Machine Company 
south f 


Ferracute 
(40) miles 
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NEW YORK 
rst-class draftsman, Corliss or high-speed 


engines, technical education, wants position 


511, AMERICAN MACHINIS1 
fool! and die maker, expert on molds for 


die casting and plastic: experienced foreman 


details of special boi 


designer: executive ability. Box 450, 
RICAN MACHINIST 


Young mechanical engineer, four years’ ex 
perience, desires to connect with consulting 
engineer in New York City; industrial eng) 





fool or die makers accustomed 








neering preferred. Box 508, AMER. Macu 
Production engineer, practical, ingenious, 
sVstemiutic, constructive and executive abil 
ities, age 35, open for engagement s2500 
yearly expected. Box 935, Schenectady, N. Y. 


Designing draftsman whose specialty is de 
signing automatic machinery for making fine 
duplicate parts; good experience and = exce! 





Wonham-Magot 


reterences. Box 476, AMER. MACHINIS' 
Draftsman with valuable experience design 
and superintending building of small au 


tomatic bench machinery, wants position 
where services will be appreciated box 477, 
AMERICAN MACHINIST 

Experienced foreman, middle aged, latest 
ideas, now employed, engineering work, dy 
hamos and general machinery: A-1 hustler: 
can handle large force with ability Box 488, 


AMERICAN MACHINIST 


rattsman, young man, 24, experienced in 


marine engine and electrical instrument de 
Signing, desires position: practical shop man, 


can act as general foreman or assistant 


master mechanic: good business capabilities ; 


planer without 


of references; at present with large 


Eastern concern, but wish to change: not 
particular as to location. Box 512. Am. Ma. 


drawing and forming sheet 


articles from heavy 


oll 


Screw machine foreman having charge 


invite applications sticktoitiveness 


arge automatic and hand machine depart 


ment, producing small, accurate, interchange 


work, desires change: expert tool and 
designer; location immaterial. tox Od, 


AMERICAN MACHINIS1 


Address Superintendent, 


Steam turbine designer. 5 years in ch: 


Brown & Sharpe and Cleveland se1 places than can be these qualifications 


state where emploved for the last 


Lanston Monotype 





ike ISLAND 


i ue 

experimental work, desires position Lax 
AMERICAN MACHINIST. 
WISCONSIN 

Position as superintendent or foreman by ex 

perienced man in light machine manufactur 

tool and special machine designing Dox 
7, AMERICAN MACHINIS1 

Foreman open for engagement: successful 

increasing production and reducing casts 

manufacturing; executive ability : expert 


designer, will go anywhere; references. 
15, AMERICAN MACHINIS% 





Superintendent or assistant desires change: 


Situations Wanted 


resourceful mechanic and executive: now em 
loved as superintendent: age 33, married: 
experienced on high-grade work. too’s, gs 
dies: designer of light special 1 s. Box 


AMERICAN MACTIINIS4 


Position wanted as a superintendent on 


general shop foreman in a large machinery 
anutacturing plant: T am 3 


>) Vvears of age, 


strictly sober and understand modern shop 
methods; have had lots of experience — in 
hand'ing men for over 14 years: understand 


esigning Corliss engines, air compressors, 
machinery and tool and die work: will 
ready to take position June 1: can give 


best of references Box 41), An. Ma 


PoRRIGN 


Mechanical engineer, familiar witl Ame 


and English shop practice, specialist on 
reward and shop organization seeks 


pesition in England or Scotland in sa'es de 


partment works or office good executive 
t on tool design four vears rene | 


reman. sailing May ZS: age Ro Rox 1 
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GS FOR SALE |@) 


ce 


Sale Rent Foundry ‘ ! 
oMdworking shops with machinery i lias 
Albion, N.Y ne foundry within Ie 
(reo. Il. Church, Bergen, N 
Screw machines three Ilartford single 
spindle, can he seen running. one ineh. one 
one-half and two inch capacity for s: 
exchange for National-Acme al tipele 
nelle Warren Screw Co Detroit. Mic 
S;! One Nash cas engin "1 horse 
power tw eviinder for eleetric liehtin 
nping « Dowel one Beaman & Smith h 
ental boring mill table 25 inches wide f 
ches long will bore 12 Inches diamet 4 
long. and face 20 inches diameter one 
light J. BR. Colt Co. acetylene gas annpar 
The above machines are in excellent 
condition. having heen verv little used For 


ther particnlars and prices apply te Ride 
iesson Engine Co 3506 Warren St New 
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Pratt & Whitney Company 
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For Machining Bar 


Castings and 


Cheaply 


Stock, 
Forgings, 








A new machine tool, known as the 
turn-table lathe, and designed for ma- 
chining bar material, castings and forg- 
ings, is illustrated by the accompanying 
engravings. This machine is built by the 
Pratt & Whitney Company, Hartford, 
Conn., and derives its name from the 
character of the tool-carrying member, 
which is in the form of a plain, rotary 
table, of hexagonal contour, providing 
ample space for arranging the tools with- 
out overhang. 


Editorial Correspondence 


The bearing portions of the spindle are 
the same size throughout, are ground and 
lapped, and the chuck end is finish- 
ground while the spindle is running in its 
own bearings, to insure accuracy. 

The boxes are of bronze, fitting coni- 
cal seats in the head, and are adjusted 
to compensate for wear by annular nuts 
at each end. The central bearing which 
forms an additional support at the 
middle of the spindle length is shown in 
Fig. 2, as are also the intermediate bear- 


eight speeds to the third shaft. A fixed 
pinion on the third shaft meshes directly 
with the large spindle gear fastened to 
the spindle. 

The grooved cams which control the 
friction clutches, are so arranged that 
it is impossible to connect more than one 
set of gearing with the work spindle and 
driving shaft at the same time. All of 
the controlling levers and connections are 
so placed as to be conveniently operated 
by the workman from the front of the 























FIG. 


The general appearance of the machine 
is well represented in Fig. 1, and various 
details of construction are shown in the 
views that follow. It has a capacity for 
bar stock up to 2!. inches diameter, a 
maximum turning length of 26 inches, 
swings 20 inches over the bed and 11 
inches over the special forming slide. 


THE 


The bed and pan are cast integrally 
and stiffly braced internaMy to insure in- 
creased rigidity and continued accuracy, 
and at the same time ample provision is 
made for taking care of lubricant and 
chips. The head is bolted fast to the bed, 
and as represented in Fig. 2, three bear- 
ngs are provided for the spindle and for 
ill full-length shafts. The head is of 


BeD AND HEAD 


box construction and is oil tight, permit- 
ting the gears to run in a bath of lubri- 
cant and all of the bearings are provided 
with ample means for independent lubri- 
cation. 





THE Pratt & WHITNEY TURN-TABLE 


ings for the shafts which extend through 
the head. The end thrust of the spindle 
is taken at the rear bearing by hardened- 


steel collars, against bronze. All the 
shafts in the head run in bronze bush- 
ings. 


THE SPINDLE DRIVING MECHANISM 


The arrangement of the head gearing is 
clearly illustrated in Fig. 2. This mech- 
anism gives eight speed changes for 
the spindle, ranging from 10 to 251 revo- 
lutions per minute. These are obtained 
instantly in the following manner: Upon 
the first or pulley shaft are fastened four 
gears of different diameters, which run 
at constant speed. These gears mesh 
with four loose, clutch-controlled gears 
mounted upon the second shaft, which 
give four speeds to the second shaft. 
Upon the second shaft are also fixed two 
gears of 6 to 1 ratio, which mesh with 
two loose, clutch-controlled gears on the 
third or spindle-driving shaft, giving 


LATHE 


machine while observing the tools; fur- 
thermore, the spindle may be instantly 
stopped by either of the controlling lev- 
ers. The reverse is obtained through the 
countershaft. 


THe SPINDLE CHUCK 

The mechanism for automatically feed- 
ing the bar of material through the chuck 
and the construction of the chuck itself, 
are the same as illustrated in connection 
with the Pratt & Whitney 2!.x26-inch 
open turret lathe, which was fully de- 
scribed in these columns at page 901, 
part 2 of our volume for 1907. It is, 
therefore, unnecessary to illustrate these 
features in detail here. 

It will be recalled that the chuck jaws 
in this construction are supported to the 
extreme outer end and can be adjusted to 
1/16 inch above or below the nominal 
size and still retain their efficiency. Spe- 
cial intermediate sizes are thus unneces- 
sary, and 15 sets cover all requirements 
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Fic. 2. 


The chuck 


equipped 


Fig. 3, shows the 
jaws for hexagon stock 
and spreaders in position be- 
tween the Adjustment is made by 
turning the annular nut surrounding the 
closer and the jaws are removed by slid- 


halftone, 
with 
the 


Jaws. 


with 


ing the 


i external operating sleeve to the 
left and unscrewing the adjusting nut a 


few turns. 
Th works in 


rod feed 
general 


e chuck is a part of, and 
conjunction the automatic 


shown in the 


with 
which is view, 


Fig. 1. 
THE At 


TOMATIC Rop FEED 


When the chuck jaws are opened by 
the lever in front, the coarse-pitch feed 
screw at the end of the machine is thrown 





INTERIOR OF 


HEAD 


into action and advances the rod follower 
which feeds the stock through the chuck 
and against the stock stop, seen in Fig. 
3. When the bar contacts with the stop 
it causes the follower to become sta- 
tionary and the clutch rotates the 
feed screw is automatically disengaged. 
When the rod follower has been advanced 
to its furthermost position, it is returned 
tv its original position for the next |! 


which 


bar of 
material by operating the short, vertical 


lever at the left end of the head, which 
engages the feed-screw clutch with a 
clutch gear driven in the reverse direc- 


tion. The clutch is again automatically 
disengaged when the screw has returned 
the rod follower to the starting point. 
This rod feed hand!es stock of any shape, 
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Fic. 3. AUTOMATIC CHUCK WITH JAWS 


AND SPREADERS FOR HEXAGON 


STOCK 


revolving stock 
is provided with 


rough or smooth. The 
support shown in Fig. 1, 
adjustable jaws to accommodate the vari- 


ous shapes and sizes of materials. The 
stock stop censists of a stiff, swinging 
arm mounted on a bar which slides 
lengthwise in bearings formed on te 
head. An adjustable collar determines 
the forward position of the stop, and 
when not in use it is moved back and 
the stop swung up, as shown in Fig. 3, 
out of the way of the tools. 
THE CARRIAGE AND ITs STOPS 


The carriage with its cross slide upon 
which the turn-table is mounted, is shown 
in Figs. 4 and 5, which 
longitudinal and crosswise stops. 
further illustrates the convenient 
ing of all of the levers within easy reach 
of the operator. 

The carriage travels upon long V-bear- 
ings of generous proportions and a taper 
gib extending the full length prevents 


show tae 


Fig. 4 
group- 


also 


























Fic. 4. TURN-TABLE AND CONVENIENT ARRANGEMENT 
OF OPERATING LEVERS 








Fic. 5. TURN-TABLE AND SYSTEM OF STOPS 





FOR LONGITUDINAL 


AND Cross FEEDS 
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Fic. 7. TURN-TABLE WITH TOOLS FOR MACHINING Fic. 8. TURN-TABLE WITH T9 


BAR MATERIAL 


lifting of the back of the carriage, and the stops is ta!:en by a swinging lever 
maintains its correct relation with the operated by a cam on the lower edge of 
bed. A binder securely clamps the car- the turn-table. The stop lever is re- 
riage to the bed during forming and inforced by the knock-off block and is 
cutting-off operations. The feed-gear box thus rigidly supported under all condi- 
in front of the head is positively driven tions of operation. While using the regu- 
from the spindle and gives six changes lar stops, one for each tool, the stop 
in either direction, instantly obtainable by lever is kept in relation with the operat- 
a lever which moves a sliding key. The ing cam by a lock, which, when released, 
splined feed rod transmits power through allows all of the stops, both regular and 
worm and spur gears supported in double supplementary, to be used in any desired 
bearings in the apron, the worm gearing combination. Thus, several stops may be 
running in oil. The rack is inverted and used for one tool, or, special work de- 
so placcd as to be free from clogging manding tcmporary use of the machine 
by chips and obviate any twisting ten- can be handled with the aid of the sup- 
dency on the part of the carriage. plementary stops without disturbing the 
There are six regular and three supple- original sctting of the reeular stops. 
mentary stops located in a steel bracket 
which may be adjusted bodily for ap- 
proximate position, while the fine adjust- The cross slide by which the tools are 
ments are secured by setting the stop fed across the work, particularly in ma- 
rods themselves. The pressure against chining castings and forgings, is pro- 


THE Cross SLIDE 

















Fic. 6. INTERIOR OF TURN-TABLE 











“ND FORGINGS 


vided with suitably prcportion:d bearing 
surface and guides upon the carriage, and 
is gibbed in such a position as to off- 
set any tipping or cramping tendencies 
which might arise with very long boring 
bars or similar tools in operation. The 
cross slide has hand and powcr feed in 
either direction. The power fced has six 
changes and is governed by a friction 
driving device, which renders injury 
through carelessness or accident impos- 
sible. 

Fight cross-slide stops are provided, 
which can be adjusted to any position 
and used in any desired combination. 
The stops are attached to the carriage 
directly in front and are mounted on 
screws, the rotation of which gives the 
desired adjustment. These stops arrest 
the movement of the cross slide by com- 
ing in contact with a stop block located 
in the slide. The relation of this stop 
block to the stops is controlled by a knob 
at the front of the slide, the rotation of 
which revisters the exact position of the 
block. A micrometer dial is attached to 


the cross-feed hand wheel for accurately 


~ S| >. oe 














Fic. 9. THREADING ATTACHMENT ON 
TURN-TABLE LATHE 
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traversing the cross slide, also for quick- 
ly setting the stops in the desired rela- 
tion to one another. A guard protects 
the stop from chips. 

The important center relation of the 
turn-table with the spindle is accom- 
plished entirely independent of the ad- 
justable stops. The continued forward 
movement of the slide brings the heavy 
bronze nut, to which the cross-feed screw 
is fitted, against a stop in the carriage. 
The limit of travel in the forward di- 
rection is, therefore, the central position. 
Every precaution has been taken to finish 
and secure the nut and stop in a man- 
ner to assure their continued accuracy, 
provision, however, being made for easily 
adjusting the stop if found necessary. 


THE TURN TABLE 


The turn-table, with its uninterrupted 
tool-carrying surface, is shown clearly 
in Figs. 4 and 5. The interior is shown 
in Fig. 6 and the arrangement with com- 
plete sets of tools in position in Figs. 
7 and 8. 

















SPECIAL FORMING SLIDE 


Fic. 10. 


The turn-table is mounted on the cross 
slide and about a fixed stud, 
hardened and ground, which fits a hard- 
ened and ground bushing stationary in 
the slide. A liberal bearing is provided 
in the slide and the turn-table is kept 
in contact with this bearing by means 
of stiff annular gibs, which are bolted 
solidly to the top of the slide. 

The locking bolt, which is located hori- 
zontally, is of generous proportions as 
indicated at A, Fig. 6; the members en- 
gaged by the bolt will be noticed at B. 
The bolt is hardened and ground and is 
supported its entire length on either side 
by taper gibs, which allow adjustment 
for wear without disturbing the aline- 
ment of any other part. This adjustment 
can be accomplished without removing 
the turn-table from the slide or the tools 
from the turn-table. The locking bolt 


revolves 
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is also supported on top by gibs to pre- 
vent any vertical movement. It engages 
directly under the cutting tool in opera- 
tion. The lock-bolt seats in the turn- 
table are also hardened and ground, to 
insure the continued accuracy and dura- 
bility of these parts. 

The rigid binding device as applied to 
the turn-table is shown at C, Figs. 5 and 
6. It binds the table firmly to its seat 
at its outer bearing, directly under the 
tool in operation and does not project 
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the carriage back, it is also possible to 
rotate the turn-table directly by hand 
to any desired position. The indexing 
movement can be accomplished at all 
positions of the cross slide. 

In the different views shown, it will 
be seen that the machine is well equipped 
for supplying oil to the cutting tools, 
the connection from the pump in the 
pan and the pipe on the carriage being 
by flexible tubing. The turn-table is 
also arranged for the internal lubrica- 

















Fic. 11. Toots 


FOR CASTINGS, 


FORGINGS AND BAR STOCK 

















Fic. 12. 


above the top of the table to interfere 
with the tool accommodation. The handle 
by which it is operated is seen at D, 
Fig. 5. 

The index abutment stop which limits 
the return travel of the carriage is read- 
ily adjusted along-the bed and secured 
by convenient binders. While the in- 
dexing of the turn-table is regularly ac- 
complished automatically upon running 


TOOLS FOR CASTINGS AND FORGINGS 


tion of such tools as drills and counter- 
bores. 


THREADING ATTACHMENT 


The threading attachment as applied to 
the machine when required, is shown in 
Fig. 9. It consists of a splined lead 
screw, which displaces the regular feed 
shaft and is operated by change gearing 
applied as in the case of an engine lathe. 
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With the regular set of change gears, 
threads can be cut from four to twenty 
pitch, including 4%, 5% and 11% 
threads per inch. 

When in use for threading, the screw 
is engaged directly by half nuts in the 


apron. For regular turning, the spline 
in the lead screw performs the same 
function as the replaced feed rod. The 


construction permits the engaging of but 
one feed at a time; that is, if the half 
nuts are engaged, the regular turning 
feed cannot be engaged. 
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forgings and bar material, the latter an 
outfit for castings and forgings only. 
Several of these tools are shown more in 
detail in Figs. 13 and 14. 

The two tools A and B, Fig. 13, are 
universal turners with tangent cutters and 
interchangeable back rests of roller and 
V form. As shown at A, the roller rests 
are of two types, either “leading” or 
“following,” and the V-jaws, which are 
mounted in holders easily inserted in the 
slide, are readily reversed from leading 
to following. Tool A is used for turn- 
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The 
in a dovetail bearing and is provided with 


rack and pinion. tool slide moves 


moved 
on 


may be 
position 


a taper gib. The lever 
around to any convenient 
the pinion stud and adjustable stops de- 
termine the movement of the tool slide. 
The tools rest on rockers for vertical ad- 
justment and the rear tool can be ip- 
verted if desired, and used without re- 
versing the spindle. 

The end forming and pointing tool E 
is used on the ends of finished bars. Like 
the other turn-table tools, it is bolted di- 
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A threading-tool holder which is made 
for this machine, accommodates the stan- 


dard threading cutters as used in the 
Pratt & Whitney regular’ thread-tool 
holder. 


SPECIAL FORMING SLIDE 


This forming slide, as represented in 
Fig. 10, is mounted on the bed between 
the carriage and the head, and is used 
for heavy forming operations. It is pro- 
vided with power transverse feed, which 
is driven directly from the feed shaft, 
thus giving six changes. Longitudinal 
feed is by hand through rack and pinion. 
It is provided with front and rear tool 
posts of an improved type. When not in 
use it can be moved directly under 
the spindle nose, so as not to interfere 
with the use of the turn table. 


UNIVERSAL TURNERS AND OTHER TOOLS 


Two groups of tools are illustrated in 
and 12. 
equipment 


The former constitutes 
for machining castings, 


Figs. 11 


an 


UNIVERSAI 


TURNERS, CUTOFF, FORMING 
either toward or away from the 
spindle. Turner B is fitted with an open 
side slide and is especially convenient 
where it is necessary to turn close to the 
chuck jaws, as, for example, on forged 
bolts. 

The cutter slides of these turners have 
liberal radial movement for facing shoul- 
ders, for withdrawing the cutter to pre- 
vent marring of the work, and for ad- 


ing 


justing for different diameters. An ad- 
justable stop attached to the operating 
screw allows the cutter to be returned 


to its original position for the next turn- 
ing operation. The back-rest jaws are 
adjusted radially by means of the screws 
at the rear. The universal turners are 
adapted for bar stock up to 2 inches 
diameter. For short work of larger di- 
ameter where back rests are not required, 
the open-side turner C is adapted. 


CuT-OFF, FORMING AND TAPER 
TURNING TOOLS 


Tool D, Fig 13, is a turn-table cut-off 
and forming tool operated by a lever, 





AND TAPER 





TURNING TOOLS 


rectly to the table. A bell-mouth pointing 
tool used principally for chamfering the 
ends of rough stock before turning will 
be noticed in its holder on the turn-table 


in Fig. 7. 
The taper-turning tool F, Fig. 13, is 
controlled by the taper bar at the top 


which is machined to a taper equal to 
one-half that required on the work. When 
the turn-table is fed forward, the bar 
strikes against a stop on the head and 
further movement of the turn-table then 
the taper bar to the 
slide outward in its narrow dovetail guide 
in the frame of the tool, thus forming the 
required taper. 
pensating device causes the movement of 
the tool slide to be communicated to the 
back-rest slide and the back-rest 

are thus moved enough faster than 
cutting tool to compensate for the angle 
of the When the jaws are set to 
lead instead of follow the cutting tool, 
the compensating lever is disconnected, 
the back-rest slide set to the required di- 
ameter and then clamped. The tool slide 


causes force tool 


At the same time a com- 


jaws 


the 


jaws. 
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is always held in proper contact with the 
taper bar by spring pressure. 


Too_s FOR CASTINGS AND FORGINGS 


A tool holder made entirely of steel 
and arranged to accommodate several 
tools, is illustrated in Fig. 14. The tools 
mav be freely adjusted laterally to any 
desired position, and the rigid construc- 
tion adapts it particularly to the holding 
of wide forming tools. As _ regularly 
made, the tool space is 6'2x1'4 inches. 

The toolpost holder shown at G, Fig. 


12, and in position on the turn-table, 
Fig. 8, is of steel and provided with 
T-slots for receiving tool posts of the 


type used in the engine lathe. Vertical 
adjustment of the tools is provided by 
means of the stepped collars. 

A triple tool holder for two rectangu- 
lar and one round shank tool is repre- 
sented at H, Fig. 12, and two of these 
holders will be seen on the turn-table 
in Fig. 8. This type of holder receives 
the regular 1'<-inch boring bar in the 
equipment, and various kinds of tools can 
be used in the rectangular seats. 


DriLL Ho.tpers, CuHucks, ETc. 


Fig. 12 illustrates also several round 
tool holders with their bushings, for die 
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Fic. 14. MULTIPLE TooOL HOLDER 
heads, bell-mouth pointing tools, drill and 
reamer adapters, etc. In the background 
of this view is a heavy type 15-inch gear 
scroll, 3-jaw chuck, for forging and cast- 
ing work, and a 16-inch fece plate with 
equipment for holding work, especially 
for second operations. 

Among other tools of interest in this 
connection are taper drills and reamer 
adapters for shanks with Morse taper; a 
floating reamer holder which allows the 
reamer to adjust itself to the hole; a 
step chuck and closer with adjustable 
jaws, especially applicable for second op- 
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erations on gear blanks, and similar work 
which must be finished on both sides. 
The reamer holder and step chuck and 
closer are similar in construction to the 
tools illustrated in the article on the 2% 


x26-inch open turret lathe already re- 
ferred to. Still another tool of interest 
is a double-end cutter bar, 3 inches in di- 
ameter by 30 inches long, which is 
adapted to both turning and boring opera- 
tions. It is fitted with two high-speed 
steel cutters and suitable holding blocks. 


GENERAL DATA 


The spindle bearings of the turn-table 
lathe described in this article are 354 
inches diameter and the diameter of the 
hole through the spindle is 254 inches. 
The driving pulley is 14x4 inches, the 
pulleys on the countershaft 18x4 inches. 
The turn-teble is 18 inches across flats 
acd the distance from top to the center 
of the spindle is 2'% inches. 

Wile the machine illustrated is belt 
driven, it can, when required, be fur- 
nished with motor base for any standard 
motor. This base is cast integrally with 
the front pedestal, and the motor, which 
should be horsepower, constant 
speed, is belted to the driving pulley on 
the head. 
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Tools for Square Centering Stock 


By Con Wise 








In many parts of this country square 
centering stock is a lost art. Most people 
say that it ought to be lost forever, but | 
believe that if properly done it is the only 
really correct way to do it. The objec- 
tions to its use lie in its abuse. 

For the sake of the many younger 
readers to whom the name is strange I 
annex the sketch, Fig. 1, which repre- 
sents a crotch center and driver com- 
bined. This is usually forged to shape, 
roughly centered at a and b and the taper 
turned to fit the head spindle. The forks 
are then trued up by the blacksmith after 
about half a dozen trips between lathe 
and forge. It is essential that it 
should run perfectly true. The tail cen- 
ter is the square center and is shown in 
Fig. 2. The angle should be carefully 
maintained 60 degrees at c and it should 
be made of a high grade of tool steel and 
hardened like a lathe tool. This is a cut- 
ting tool even if it does not look it. The 
stock to be centered is taken in the left 
hand and one end thrust in between the 
crotches of the head center, being care- 
ful not to put it through between the arms. 
The tail center is brought up sharply and 
“stabbed” into the end of the piece of 
work. The work will, of course, revolve 
driven by the friction of the crotch center 
and if the tail center is fed up it will cut 
a conical hole in the end of the work 
wherever it happens to strike. The game 
is to get the hole in the center. 

To do it get a piece of steel, a pretty 


not 








TooLs 


STOCK 


FOR SQUARE CENTERING 


good piece too, as large as will go in the 
tool post. Split it in the blacksmith shop 
like Fig. 3. Put this in the tool post so 
that the center Ifne through the fork is 
in line with the tail center. Now, while 
you are feeding up the tail spindle with 
the right hand feed the fork up against 
the work until it runs true. Then stop 
and take out the work. Drill with a cen- 
ter drill for clearance as at d, Fig. 4. This 
is just as essential as any other part of 
the job and is usually omitted. 

If the pieces are short the best place to 
center drill them is in the sensitive drill. 
If they are long, like lead screws, do it 
by hand. If you are centering long shafts 
you, of course, have a line of center rests 
set up and a helper to steer the end into 
the crotch center. Possibly you also put 
on a dog to be sure that it turns around. 
The two essentials are the angles of the 
cutting edges of the square center and 
drilling the center hole below the counter- 
sink. 

Joshua Rose, I think, proposed the form 
of square center shown in Fig. 5 simply 
to save grinding, and make it that much 
more likely that the man that grinds it 
will grind it right. As for speed, | 
doubt if there is any way that either short 
light work or long, slender work can be 
so quickly centered as by this means. A 
man who is used to it will find that he 
can center as fast as he can handle the 
work and give about two turns to the 
tail screw. 
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Methods Used in Babbitting Bearings 
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By George fTey 








Finding that the cost of metal lining 
bearings was excessive, also that work 
was delayed by bearings wasting in the 
metalling department, we spent some 
time in getting out better appliances and 
improving upon the methods then in use. 
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A BABBITT MANDREL 











Mandrel [~ — 
— Space for } iJ 
| Babpitt | 
) ] 
G=4 
= P 
4 i —-~ 














Fic. 4 


-imerican Machinist 


= ip 
Fic. 5 














BABBITTING FIXTURE FOR HALF BOXES 
The result has amply repaid us for the 
trouble. Here are shown a few methods 
now in daily use that have proved great 
time savers. Figs. | and 2 show a man- 
dre! used very much for both solid and 
split bearings. If the bearings are in 
halves a thin piece of lagging steel is in- 
serted between the joint and butts against 
the mandrel. It will be seen by referring 
to Fig. 2 that the oil grooves are cast in 
the white metal. Size and shape are 
optional. Wire is filed, bent and fitted 
to the shape required and pinned on the 
mandrel. 

These bearings are not bored, but are 
broached out under a mandrel press. It 
takes no longer to broach a bearing than 
to carry it to the lathe for boring, and the 
finish is all that can be desired. A list 
of broaches is here given showing sizes, 
amount of taper, and shape of teeth. On 
the 3-inch size and upward it was found 
necessary to use two broaches. The 
finishing diameter of the broach is 0.002 


larger than gage, due to the _ babbitt 
springing slightly. If made gage size, 
the hole would be found small that 





All the sizes given in the list 
are in daily use and give excellent re- 
sults. When one becomes worn, it can 
be reduced to the next size and given a 
new lease of life. 

When the bearing Figs. 1 and 2 has 
half bearings that we have in daily use. 


amount. 
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BABBITTING FIXTURE FOR RING OILING 
TYPE BEARING 
te — 
rr —F - 
Size \ I ( ) | I 
4 7 0 t i 
rf 0.860” O.S77 6 a l 
” 0 oS6" 1.002 s ] 1 
1} 1 112 | 9 & 1 l , 
1} l 2 ih | 2 2 ~ ] ] 
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14 1 48S 1 50 lf l l 
13 739” | 1.752” | 10 1} 
9 1 97 2 OO 10 l l 
9 36 2 252 10 1] 
SIZES OF BROACHES FOR SOFT MET 





been filled, the taper center A is knocked 
out, and the mandrel collapses. The 
bearing is now removed, the mandrel as- 
sembled and another bearing filled. 

Figs. 3, 4 and 5 show a method for 


It consists of an angle plate planed on 
the inside square, and with a _ groove 
slotted down the center, this angle plate 
answering for all sizes within its range. 
Mandrels with spigots to fit this groove 
are provided, the sizes up to 4 inches be- 
ing made from steel bar; sizes larger be- 
ing made The cast-iron 
mandrels are simply a hollow shell and 
These mandrels are 
or 


in cast iron. 
have one center rib. 
first turned, and afterward planed 
milled and the spigot formed, otherwise 
if planed first there will not be sufficient 
material hold a center. Oil 
can be cast in these the same as in Figs. 
1 and 2, two halves being clipped togeth- 


to grooves 


er for broaching. If a number of one size 
are going through together, U-clamps can 


be fixed to the angle plate as shown in 
Fig. 4. This does away with setting to 
lines. 


Fig. 6 shows a method for metal lining 
bearings of the ring-oiler type, and has 
proved very successful. We have applied 
ir to this type of bearing up to 5 inches 
part of the 
fixture containing the springs (the num- 
ber and strength of these varying with the 
of The cheeseheaded 
screws parts but 


diameter. Fig. 7 shows that 


bearing) 
hold 


m to open and close within cer- 


size 


the two together, 


allow the 


tain limits. In the sketches I have not 
shown any method for anchoring the bab- 
bitt, although I might add that rough 
machining and dovetail grooves are as 
' 
Cc - 
} a4 IN 2. 
< 
N K? ‘ 
= we 
s \ B ( 1) | | 
SS 2 () ] 
) 1: 
m4 2 YA “ 
006 * ; (Mo ] 
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} Oo? 14 } 
t 2S 1 21s ~ 
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1.486 $08 
} } 4° } rf 14 - } 
LININGS OF JOURNAL BEARINGS 


economical as any for sizes up to about 
6 inches. The babbitt is an equal thick- 
ness all round the bearing and the man- 
drels can be better located in the ends as 
shown in Fig. 6. 
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Tests of Another Remarkable 
High-speed Radial Drill 
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Tables and Charts 
Show Results Obtained 


on Fartous Materials 








The article by F. E. Bocorselski, at 
page 479, describing drilling tests made 
by the American Locomotive Company 
is apt, I think, to create the impression 
that the three machines designed from 
C. K. Lassiter’s specifications were the 
pioneer tools of this class. 

That this is not the history of the 
development of the high-power radial is 
attested by the fact that the Bickford 
Drill and Tool Company, Cincinnati, 


By H. M. Norris * 


from the tests made with these tools, the 
Bickford Drill and Tool Company then 
designed and built the radial shown in 
the halftone engraving, Fig. 1. It was 
this machine that attracted so much at- 
tention at Atlantic City in June of last 
year. It may be considered a more re- 
markable radial drill than the one il- 
lustrated by Mr. Bocorselski in that its 
speeds range from 38 to 519 revolutions 
per minute as compared with 165 to 330 




















Fic. 1. 


Ohio, shipped from its works in January, 
1909, four machines, each of which was 
subjected to the test of driving a 1 ,-in. 
driil, in steel, at a speed of 310 revolu- 
tions (101.45 feet) and 0.038-inch feed. 
The least power consumed by this work 
was 18 horsepower, and the maximum 
21.3 horsepower. Of the half dozen or 
more 1!'({-inch drills of various makes 
submitted for trial there was not one 
that the machine was not capable of de- 
stroving. 


RADIAL DRILL SPEEDS AND FEEDS 


Equipped with the knowledge obtained 


*Mechanical engineer, The Cincinnati Bick 
d ‘Tool Company 


BICKFORD HIG 


I-SPEED RADIAL DRILL 


revolutions; that no gear runs at a per- 
iphery speed greater than 960 feet per 
as against 1200 feet; and that 

{-inch drill in steel at 425 
revolutions (139 feet) and 0.02-inch 
feed, as against 330 revolutions (108 
feet) and 0.0207-inch feed, without the 
slightest indication that it is doing any- 
thing out of the ordinary. This gives 
a depth of drilled hole per minute of 
8.5 inches instead of 6.83 inches, or a 
gain of 24.4 per cent. The material drilled 
portion of a locomotive frame 


minute, 
it drives a 1 


was a 
furnished by the Pennsylvania Railroad 
Company, said to be of 55-point carbon 


steel. 


GENERAL REQUIREMENTS IN EVERYDAY 
PRACTICE 

This test, together with those given in 
Table 1, was made at the Variety Iron 
Works, Cleveland, Ohio, during a demon- 
stration of what could be expected of 
the machine in everyday practice. The 
only test made with a view to ascertain- 
ing the limit of cutting speed was with a 
1'4-inch drill. This was driven at a 
speed of 519 revolutions (170 feet), and 
attained a depth of 13¢ inches before 
its corners burned. If the power con- 
sumed in these tests was anything like 
as enormous as that consumed in some 
of those reported by Mr. Bocorselski, 
neither the machine nor the 20-horse- 
power motor with which it was driven be- 
trayed the first sign of it. 

The Bickford Drill and Tool Company 
was among those invited to quote on 
the radial specified by Mr. Lassiter, but 
it declined to do so on the ground that 
the tool was not adapted to the needs 
of the average purchaser. A minimum 
speed of 165 revolutions per minute per- 
mits the drilling of no holes larger than 
13; inches at a periphery speed of less 
than 75 feet per minute, while a maxi- 
mum speed of 330 revolutions is lower 
than can be used with safety for drills 
smaller than 1 inches. Then, too, the 
feeds specified by Mr. Lassiter were 
deemed insufficient in number and too 
limited in range for a general-purpose 
machine. 


PowER CONSUMPTION CURVES 


Mr. Bocorselski states that “the de- 
sign of the machine only requires a single 
gear reduction.” The Bickford radial has 


Revo- | D pth 

lutions | | Feed per, per 
Diameter per Feet per | Revolu- | Minute. 
of Drill. ,Minute. Minute. | — tion. Inches. 

l 425° 111.0 | 0.020 {| 8.50 

14 266 104.0 0.020 5.32 

2 IS7 97.9 0.020 3.74 

2} 132 S64 0.015 1.98 

; 107 S40 0.015 1.61 
TABLE 1. DEMONSTRATION TEST MADE 


ON THE BICKFORD HIGH- 
SPEED RADIAL. 


four changes of speed in the head but 
makes use of but a single reduction in 
driving drills at 100 feet from 34 to 254 
inches in diameter. The gearing in the 
Bickford radial is made of 3.5 per cent. 
nickel steel, hardened. 

In order to emphasize the economy of 
driving through as few gear reductions 
as possible, I give, in Fig. 2, a “curve” 
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showing the power consumed in driving 142 113 
a 3-inch drill in cast iron at various . 
speeds and feeds. The figures on the 134 105 
curves indicate the feeds, those at the ms 

left the revolutions, those at the right - 99.0 
the corresponding periphery speeds, and 118 hee 
those at the bottom the horsepowers. In ig 
the tests represented by the two lowest 110 86.4 
plotted points, i.e., those made at the 2g 

speeds of 38 and 47.5 revolutions, the = 102 90.1 « 
power passed through three sets of re- # 3 
ducing gears, those made at speeds rang- a oe 73.87 
ing from 52 to 112 revolutions, through E 86 a & 
two sets of reducing gears, and those ¥% a 
made at the speeds of 127 and 142 revo- 5 78 all 
lutions, through a single set of reducing a ' 
gears. It will appear that, at the 0.006- 70 55.0 
inch feed, no greater power is consumed 

at a speed of 70 revolutions than at 47.5 2 48.7 
revolutions, at 127 revolutions than at 84 A 

revolutions, nor at 142 revolutions than ” 4 
at 98 revolutions. This very marked char- 46 - 
acteristic is true, however, at the fine . 
feeds only, each increase in feed caus- = . : - - ; a a a a a a a 29.8 
ing it to diminish until it disappears en- ae. ee 


tirely. 
Fic. 2. PowER CONSUMED BY BICKFORD HIGH-SPEED RADIAL IN DRIVING A 3-INCH 


DRILLING TESTS IN A STEEL BILLET DRILL IN CAST IRON THROUGH ONE, Two AND THREE SETS OF 


While the Cincinnati Bickford Tool REDUCING GEARS 


Company, by whom the Bickford Drill 

and Tool Company was recently pur- witnessed by Mr. Lassiter, at Atlantic sumed in test No. 13 figures 6.3 horse- 
chased, has made thousands of tests in City. The material drilled was a power per pound per minute at the 0.02- 
cast iron, its knowledge of the power steel billet loaned the Cincinnati inch feed, and 5.3 horsepower per pound 
consumed in drilling steel with the par- Bickford Tool Company by another per minute at the 0.036-inch feed. The 
ticular machine illustrated is limited to exhibitor to whom, I was told, it only other tests made in this billet are 
the results shown in Table 2. Tests 13 had been furnished by the American shown at 5 and 20, the horsepower con- 
and 16, inclusive, were suggested and Locomotive Company. The power con- sumption per pound per minute of which, 


SPEED | FEED PER REVOLUTION | FEED PER 
SPEED REVOLUTION 























Tes Size of Revolu | 
No Dri Kind of Material tions Feet. |0.006)0.008/|0.011/0.015/}0.020)0.027 10 036 Revolu 
' 
— | tions Feet 0.01171}0.015710 020710 027 
l i Machinery steel 286 | 56.2 $.52] 4.65] 5.27] 5.71) 6.75] 8.5 | 
2 ‘ IMac hinery steel 320 62.8 $.83) 5.13] 6.15) 6.75) 8.19/10.21 124 10.54 149 | 8.03 | 6.97 6 2S 
4 ; | Mac hinerv steel. 1 390 76.6 9.331 5.91] 6 16) 7.58) 9 0S 142 16 45 +33 S.1] 6.96 1 6 29 
t iMachinery steel. . | 465 91.3 ] 5 69) 6.46] 8.10) S.SS/10.73 17¢ > 60 8 86 1 7.62 6 83 6 >] 
— 7 we | | | | | —_ 20) 665 10 8.43 1 7.49 6.77 6 1 
) l Steel billet > 266 69.6 | :.3 5.3 | 6.0 7.5 9 0 111.0 245 80.190 s | - >” 6 61 ¢ ”) 
. > | ‘.é¢ ».6 >. 2 
6 | l Boiler plate 266 69.6 | 8.0 
7 | 1 Locomotive frame | 266 69.6 | 4.5 | 5.517.5 9.5 112.0 |17.0 20). 24 
= . : | rABLE 3. POWER CONSUMED PER POUND 
S 1} Machinery steel | 124 10.5 } | 4.50] 5.19] 6.00] 7.31 | ER . 
D 1 |Machinery steel [142 | 46.5 | 5.06] 6.00] 6.87] 8.37 | PER MINUTE OF METAL REMOVED IN 
1 | a Machinery steel. | 176 53.6 5.75] 6.75] 8.06] 9-88 | DRIVING A 1)” DRILL IN MACHINERY 
11 1} Machinery steel. ....| 202 } 66.1 | 6.50] 7.87] 9.50]11.75 | STEEL AT VARIOUS SPEEDS AND FEEDS 
12 1} Machinery steel } 245 s0O.2 7.62) 9.25]11.25]14.25 
13 1} Steel billet (wet | 300 } 98.2 | 13.0 19.8 — 
14 | 1} Steel billet (wet | 300 9S 2 | 13.3 a 
15 i} Steel billet (dry | 300 9s .2 | 15.5 at the 0.027-inch feed, figures 6.9 horse- 
16 | 1} Steel billet (dry | 300 OS 2 | 18.0 | - . 
enna -_ = _. power and 7.3 horsepower respectively. 
17 1} Machinery steel 127 19.9 | 5 10) 5.85] 6.6 | 7.73] 8.96]11.79 | 
IS 1} Machinery steel. 142 55.8 | 5.23] 5.66] 6.63] 7.58] 8.50]11.04 | MACHINE S ) Te 
19 14 Machinery steel. . 167 65.6 | 5 50] 5 3 7.1 |] &8.40)10.13}12.70 NE STEEL RILLING Tt STS 
20 1} Steel billet ; | 187 73.416.5 | 7.1 9.0 |11.5 ]15.0 J18.5) | — . 
21 1} Machinery steel 195 76.6 | 6 52 7 10| 804] 9 56]11.71/14.77 | The tests in machinery steel are more 
> . oY steel »- QR 9° , ¢ » 9 ls @- - _s : 

_ 38 | 1} ; Machinery steel 250 S.2, 8 et 8 pate 0 ! $1)15.0 [17.75 : comprehensive, as the values given are 
23 | 2 Locomotive frame 132 69.1 23.0 based on the results obtained from five 
24 2 Locomotive frame IS7 97.9 116.0 = ae — 

25 | 2 Locomotive frame 235 123.0 111.0 |13.5 trials at each speed and feed. A plot 
26 | 2 Locomotive frame 235 123.0 | 15.0 |18.5 of those made wi > ine : nie 
27 2 Locomotive frame 266 139.2 112.5 ee " ith the inch drill is 
23 | 2 Locomotive frame 300 157 [16 ) shown in Fig. 3. It will be observed that 
| — 
20 ; Boiler plate “161 362 125 the power consumed, as represented by 
0 } Locomotive frame S408 66 6 17.0 the plotted points, follows > lines aw 
1 , Locomotive frame S48 66.6 | i7.d P P Sie f Ne we the linear law 
32 | 3 Boiler plate 84.8 66.6 15.5 ]20.5 expressed by the straight lines drawn in 
3 | 8 Boiler plate 84.8 66.6 17.0 | accordance : : 
: 3 Boiler plate | 107 | s4 0 | lis 5 accordance with the equation: 
3 ; Boiler plate | 107 | 84.0 116.5 > _ 
6 3 Boiler plate 107 =| = S40 HIS 5 H.P. = 1.975 (f + 0.0021) 
| | | | m 
a = : 1Oo _ 
r-> S67 229? 
*Drill broke t Drill burned 0.0080 ; ( 2 3323 ) 


Figured by this formula, the power re- 
quired to drive a 1'4-inch drill in ma- 
chinery steel at 300 revolutions and 0.02- 


TABLE 2. POWER CONSUMED IN DRIVING DRILLS OF VARIOUS DIAMETERS 
AT VARIOUS SPEEDS AND FEEDS. 
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inch feed would be 13.73 horsepower. 
This is within a half horsepower of that 
consumed in test No. 14, which indicates 
that the same expression might be appli- 


cable to both materials. As the scale 
on the Westinghouse graphic recording 
wattmeter used in these tests reads to 


24 horsepower only, it was necessary to 
limit the trials to this figure. 


AND FEED ADVANCE ON 
CONSUMPTION 


EFFECT OF SPEED 


POWER 


After stating that the cutting speed in 
feet per minute in Table 1, of his article, 
averages higher than in the 
othcrs, Mr. Bocorselski says he will leave 
it to the reader to judge much 
the effect of this higher cutting speed has 
to do with the lower power required per 
The 


show 


either of 


“how 


tests 
toat 


pound of metal removed.” 
made on the Bickford radial 
the power per pound of metal removed 
decreases very slowly as the speed is 
advanced, as compared with the reduc- 
tion effected through increasing the feed. 


Take, for instance, the results obtained 
with the 1'4-inch drill, Table 2. It will 
be seen, by referring to Table 3, that 


the power per pound of metal removed 
decreases than half as rapidly one 
way as the other. Doubling the speed, 
that is, running at 248 revolutions instead 
of at 124 revolutions, the 
0.011-inch feed, a saving in power per 
pound of metal removed of 14.2 per cent., 
while doubling the feed, that is, advanc- 
ing the drill 0.022 inch per revolution, 
instead of 0.011 inch, effects at the speed 
of 124 revolutions a saving of 28.7 per 
or more than 2 to 1. 


less 


effects, at 


CORt., 


BEs1 FOR DRILLS 


In concluding his article, Mr. Bocor- 
“For the maximum produc- 
considering the life of drills 
time, it seems best to run 
about 300 revolutions per 
minute with a feed of 0.015 inch per 
revolution; a 1'.-inch drill at 225 revo- 
lutions per minute at a feed of 0.02 inch 


SPEEDS AND FEEDS 


selski says: 
tion and 
ai the same 
a l-inch drill 
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Fic. 3. PoweER CONSUMED BY BICKFORD 
HIGH-SPEED RADIAL IN DRIVING 1'4- 
INCH DRILL IN MACHINERY STEEL 
AT VARIOUS SPEEDS AND FEEDS 


per revolution.” The tests made on the 
Bickford r-dial indicate that drills of the 
twisted type from 1 to 2 inches in diame- 
ter may be operated in steel of 55-point 
carbon at a cutting speed of at least 
100 feet and 0.02-inch feed without more 
than ordinary dulling. This gives a depth 
of drilled hole per minute of 7.64 inches, 
as against 4.5 inches with a 1-inch drill, 
and 5.1 inches as against 4.5 inches with 
a 1'.-inch drill. 
MACHINE EFFICIENCY 

The efficiency of a machine does not, 
however, depend upon its speeds, feeds, 
rigidity and power alone, for unless these 
characteristics are combined with dura- 
bility and ease of manipulation little is 
gained in the aggregate. A 1'4-inch drill 
operating at a speed of 100 feet and 0.02- 
inch feed consumes less than 24 seconds 
in passing through a 2-inch plate, while 
if the machine is not easily handled many 
times 24 seconds may be required to 
swing the arm and bring the head into 
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position for drilling the next hole. The 
arm and head on the Bickford radial are 
moved quite as easily as on a machine 
of half its weight. The head is gibbed 
to the arm on the principle of a boring- 
machine head and may be pulled from 
one end of the arm to the other without 
resorting to the hand wheel. 
OTHER FEATURES 
Other distinctive features lie in the 
base which is strengthened by two deep 
box-section ribs and contains a reservoir 
and channels for the use of a lubricant. 
All the gearing is completely incased not 


only to afford protection to the 
gear and aqperator but also in order 
to shield the operator from flying oil. 


Mention should also be made of the fact 
that the gearing is arranged so that the 
operator can obtain a speed of approxi- 
mately 30, 35, 40, 45, 50, 60, 70, 80, 90 
and 100 feet per minute for any diameter 
of drill from 34 to.3 inches. The chief 
advantage of this is that it enables the 
foreman to issue definite orders as to 
the cutting speeds to be used in drilling 
metals of different degrees of hardness 


Forty feet may be excessive for some 
grades of chrome-nickel steel, while 
other steels can be drilled with safety 


at 125 feet. There was a time that the 
radial-drill builder hesitated about recom 
mending driving a 3-inch drill in stee! 
faster than 13 revolutions and 0.007-inch 
feed, while now one need have no mis 
givings about anything under 100 revo 
lutions and 0.015-inch feed. The gain 
in depth of drilled hole per minute is 
over 16 to 1. 
FUTURE TESTS 

The Cincinnati Bickford Tool Company 
will soon have completed six more of 
these machines with which it intends to 
make a sufficient number of tests to as- 
certain the relative power consumed in 
drilling steels of various carbon content 
Further information is also desired on 
the law pertaining to the relative power 
corsumed by drills of various diameters 








Placing Concrete in Freezing Weather 


By D. C. Giles 








Although I have done considerable in 
concrete construction, it has been a mat- 
ter of considerable speculation with me 
as to its advisability in real cold weather. 
This last fall our company decided to 
build a new plant, and have it ready for 
spring operation. It was to be of con- 
crete blocks with a boiler house adjoin- 
ing of solid concrete, and a solid concrete 
reinforced boiler setting. 

The early part of the 
living in New York State 
and work was rushed. About the 
that the forms were up for the 
boiler setting, however, it began to get 
colder, ranging 
night 


fall, as readers 
will recall, was 
nice 
time 
from 15 to 20 degrees at 
[he lower three feet of both set- 


ting and boiler room was placed when 
the temperature was no lower than 15 
degrees, but the afternoon that the forms 
were filled from this three-foot level to 
nine feet above grade it got rapidly cold, 
and by 10 o’clock that night was 11 be- 
low zero. It remained cold for nearly a 
week, freezing the concrete through and 
through. After it moderated, the remain- 
ing portion was filled and the block work 
continued on part of it above. We didn’t 
“bank” much on this part coming through 
successfully, and were prepared to shore 
up and carry the portion resting on it and 
replace the concrete placed during the 
zero weather, if necessary. 
When the warm weather of 


spring 


came, however, the walls were apparent 
all right. We warmed the boiler up 
gradually, and it is now worked rig 
along. The walls are a _ very litt 
softer than normal, but are hardeni: 
apparently and so far no cracks have a; 
peared. 

The mixture used was one part cem¢ 
to four and one-half parts sand and gra 
el, natural mixture. This natural mixtu 
contains a little too much fine sand to 
of the best. 

This was machine mixed using sa 
exact proportion hard to determine tf 
about five pounds per barrel. Water w 5s 
not warmed for this part of the wo 
Forms were made of plank and no pr 
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tection given the work other than the 
forms. The whole job was in a location 
very much exposed and subject to winds, 
and at the time this part was put in the 
other portions of the building were no 
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further along, hence there was no pro- 
tection from this source. 

This experience has convinced me that 
concrete work can be successfully put 
in in zero weather or colder, and I am 
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giving the experience for what it may be 
worth to others who may, perhaps, be 
compelled to do work under similar un- 
favorable conditions and have misgivings 
in attempting it. 








More Light on the H 


indley Worm Gear 


By David Brown 








The principal advantage of the Hindley 
over the straight worm is the higher ef- 
ficiency obtained from its use. First, we 
are able to give a much greater depth of 
tcoth, owing to the fact that every tooth in 
the worm points toward the center of the 
wheel, thus doing away with interference 
at the ends of the worm. Secondly, we 
are enabled to secure a full surface bear- 
ing on the center thread and to a less ex- 
tent on the full length of the worm. 

On the straight worm gear the common 
depth of tooth is 0.686 of the pitch, while 
in the Hindley worm we can make the 
depth of tooth equal to the pitch. Thus 
the load is distributed over a greater 
bearing surface and there is less ten- 
dency to squeeze the oil from between 
the engaging teeth, thereby securing bet- 
ter lubrication. 

CUTTING 

The wheel is cut on a machine-which 
has two spindles at right angles; one 
spindle being mounted on a _ movable 
table. The wheel is cut by a hob, which 
is a duplicate of the worm to be used. 
The spindle on which the hob is placed is 
driven by a cone pulley, with back gears 
to increase the power according to the 
diameter of the hob. The other spindle 
carrying the blank wound wheel is driven 
by a worm and wheel, which is in turn 
driven by change gears from the hob 
spindle according to the ratio of the gears 
to be cut. For Hindley gears it is ab- 
solutely necessary that the wheel should 
be positively driven. It cannot be driven 
by the hob, as is often done for straight 
worm gears. 

There are two methods used in cut- 
ting the Hindley worm. In the first 
method we can use the same ma- 
chine that is used in cutting the wheel. 
In this method we place the blank worm 
o7 the spindle in place of the hob, and on 
the other spindle in place of the wheel we 
place a cutter head with cutters inserted 
to represent the teeth in the wheel. The 
number of cutters varies according to the 
conditions. For instance, for asingle thread 
worm we would use one-half as many 
cutters as there are teeth in the wheel, 
but in case of a double thread to engage 
a wheel with, say, 50 teeth, we would 
make the cutter head of a suitable size 
for 51 teeth and then insert a cutter for 
every third tooth instead of every sec- 
ond tooth. This would give us 17 cut- 
ters, and for every two revolutions of the 
cut.er head each cutter would have 
passed through both threads of the worm. 


The cutters are set to the same diameter 
as the wheel and when the machine is 
started the cutter head is fed automatically 
toward the worm until the required depth 
of teoth is obtained. The cutter head is 
then drawn back from the worm and the 
cutters are set out to a larger diam- 
eter to cut a clearance on the ends of 
the form, and fed in as before. 
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The other system of cutting the 
Hindley worm is by an end mill. 
The end mill is mounted on a re- 
volving table, which takes the place 
of the cutter head used in the first sys- 
tem, so arranged as to feed out from the 
center of the table. The connection be- 
tween the two spindles is made in the 
same manner as for the first system. 
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Fic. 3. Positions To BE MAINTAINED IN 
ASSEMBLED GEARS 


When cutting the worm the distance be- 
tween the center of the table and the 
center of the worm is made equal to the 
center distance of the finished gears. The 
end mill is first fed forward on the table 
until it touches the worm blank, the table 
is then revolved until the end mill comes 
to the end of the worm, the end mill is 
then fed forward the depth of the tooth; 
the position of the table carrying the mill 





not being changed. The gearing driving 
the table is then connected to the worm 
shaft driving the spindle and a cut is 
taken through the worm. In cases of more 
than a single-threaded worm it is neces- 
Sary to run the machine back and by 
means of an index revolve the worm a 
sufficient amount to cut the next thread 
and so proceed until all the threads are 
cut. 

After the worm is cut to the proper 
depth the table is drawn back from the 
worm and the mill is moved forward a 
sufficient distance to cut the clearance in 
the ends of the worms. This is prac- 
tically the same as setting out the cut- 
ters in the cutter head in the first method. 


ADVANTAGES OF DIFFERENT SYSTEMS 


Each system of cutting has its advant- 
ages. In the system using a cutter head, 
one cutter following another in rapid suc- 
cession, there are always two, and some- 
times three cutters cutting at the same 
time, and a coarse feed can be used; also 
the work can be done in less than one-half 
the time of the second system, and when 
a number of the same size gears are to be 
made this ismuchthe cheapest method. But 
in case there is only one or two sets of a 
size the cost of the cutter head makes the 
first system the most expensive, as a cut- 
ter head could not be used for a larger 
wheel and for only two or three teeth 
smaller 

In the second system the same end mill 
will cut a worm to fit almost any size 
wheel of the same pitch, and though it 
takes longer to do the work it is cheaper 
in the end for a small quantity. 


CLEARANCE 


In cutting the Hindley worm it is nec- 
essary to cut clearance in the worm, and 
also the same clearance in the hob. The 
worm being cut on the same radius as the 
wheel it will be larger in diameter on the 
ends than it is in the center and, as the 
lead is the same at all points the angle 
of the lead will be constantly changing 
and become less as we approach the 
ends of the worm. Now, if no clearance 
was cut in the hob we would have a very 
defective tooth in the wheel. For ex- 
ample take a worm 6 inches in diam- 
eter and a lead of 2 inches, Fig. 1. In 
the center tooth of the worm, we would 
have angle a and on the ends of the 
worm angle 6. Now if no clearance were 
cut in the hob we would have a tooth 
like c, Fig. 2, which would not give a sur- 
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face bearing at the center of ‘he worm of 
more than one-half of the too.1, the clear 
spaces shown in d having been cut off 
by the ends of the hob. So in order to 
make a perfect tooth in the wheel we 
must cut enough clearance in the hob and 
worm to clear the spaces shown in d. 


ERECTING 


It will be readily seen that it is im- 
portant that the worm and wheel be set 
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central both ways as at e and f, Fig. 3; 
also, that the worm should be held to its 
place, for if the worm is allowed to move 
endwise we not only destroy the surface 
bearing of the tooth but cause one end of 
the worm to bear on the top of the teeth 
of wheel, thereby causing much loss of 
power through increased friction. 


LENGTH OF THE WORM 


Owing to the clearance in the worm, 
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the teeth at the ends are thinner than in 
the center; for this reason, also owing to 
the fact that the end teeth would be 
undercut, the length of the worm should 
never be more than one-third of the diam- 
eter of the wheel, and in case of coarse 
leads not as long as that. The face of 
the wheel at the root of tooth should 
never, under any circumstances, be more 
than one-half of the diameter of the 
worm at center. 








Foundry Course for Engineering Students By J. R. A/c Connell* 








In order that a student who is begin- 
ning a college course in engineering may 
become properly fitted for his work later 
in the course, he must receive a great 
many lessons composed of the bare fun- 
damentals. If he is to design machinery, 
he must not only know how to design 
for strength, economy, appearance, etc., 
but he must know how the part is to be 
machined, how the pattern has to be 
made, and further, he must know some- 
thing of the foundry side. 

In a great many engineering schools, I 
have noticed that this phase of the young 
engineer’s training is more often neg- 
lected. At least one is led to judge so 
from the appearance of the foundry 


room. This department in some cases 
looks like a general “dump” for the 
others. The place is dark and gloomy, 


the floor is rough and dusty, flasks and 
equipment may be found in most any sort 
of bad condition, and the cupola appears 
to have exploded at the last run. These 
untidy conditions, coupled with a great 
many others, usually have the effect of 
causing the student to form the opinion 
that a course in the foundry is a mere 
waste of time, and we cannot but agree 
with him, 

But there is the other, the optimistic 
side. With a bright, cheery room, clean 
windows and a well kept floor, smooth 
and free from dust, neatly shaped ridges 
of sand, rows of benches with their in- 
dividual kits of tools, all properly ar- 
ranged with nothing broken or missing, 
everything ready to be used, a pattern 
room with its well planned collection of 
patterns, all shellacked and ready for dis- 
tribution, and a cupola clean and un- 
scarred, simply waiting to have the 
charge inserted. Show this kind of a 
foundry to the prospective engineer, and 
he will have no grounds for forming an 
adverse opinion as to whether the course 
in the foundry is time wasted or not. 

With a suitable foundry and an equip- 
ment worthy of the name, allow us to 
size up our instructional corps. In the 
average institution, two men are neces- 
sary to promote the work satisfactorily. 
One of these should be a foundry-man 


Worcester 


*Instructor, 
tute 


Polytechnic Insti 


with foundry experience, the other a 
technical college graduate, who has had 
the experience of being taught. These 
two men should then unite, agree upon a 
suitable campaign and follow it. They 
will teach each other, will combine prac- 
tice with theory and in turn be able to 
give the student the highest class of in- 
struction. 

Upon his first appearance the student 
should be taught how to cut, moisten and 
riddle the sand and to make a mold us- 
ing a simple pattern. Then allow him 
to try for himself. At first he will ram 
the sand too much or too little, he will 
forget to use the vent wire, but after 
several trials he will begin to acquire 
the necessary skill. 

At the close of each period, great care 
should be exercised on the part of the 
instructor in charge to see that the stu- 
dents clean up the shop properly. The 
benches and tools must be left clean and 
in place, the floor must be swept and the 
sand piled in long even ridges. Here is 
an excellent place to teach the beginner 
that slipshod methods will not do. 

During the preliminary practice the 
molds are criticized and the defects 
pointed out to the student. As to its 
length, authorities differ, but it has been 
my experience that three weeks of eight 
hours each should be the minimum 
length. This gives the student a chance 
to do a great many exercises and hence 
cover a great variety of patterns. 

The next three weeks should be spent 
in preparing molds which are to be 
poured. During this time he can be 
placed at the core bench, can help charge 
the cupola and make all necessary ar- 
rangements for the run. The stronger 
and steadier ones should be assigned to 
the ladles, while the others may be ap- 
pointed to positions as skimmers and of 
general utility. Here again is where the 
most rigid rules of discipline must be out- 
lined and enforced as a burned foot due 
to some careless prank is utterly intol- 
erable. 

As an aid to the instructor and student 
as well, a “job assignment sheet” should 
be posted previous to each exercise in 
order that the work can begin without 
delay. The function of this sheet is to 


assign the pattern to a certain group of 
men. About three men can work on a 
floor piece of moderate dimensions to 
good advantage. 

During the term of practice, short lec- 
tures should be given from time to time. 
In this way the instructor can present 
many items that the wide awake student 
will grasp and retain. As a finale to this 
course, the student should be given a 
written examination which should cover 
the course in a thorough way. 

It has been the result of experience 
that after our embryo engineer has fin- 
ished the course in molding as only brief- 
ly outlined above, coupled with the rigid 
disciplinary requirements connected 
therewith, he will be a much improved 
and more capable subject to absorb the 
principles of engineering, which are to 
follow. 








Forest Products Laboratory 








At the University of Wisconsin, the 
building set aside for experimental work 
in wood preservation, and which has been 
equipped by the Department of Agricul- 
ture, is now ready for work. 

The object of the work is to make tests 
of strength and other properties of wood; 
to investigate the processes of treating 
timber for preservation; the utilization of 
wood refuse by distillation processes; 
and to determine the availability of the 
fibers for paper and other purposes. 
Thirty-five or forty persons will be em- 
ployed in engineering, and other posi- 
tions, by the Department of Agriculture, 
to carry on the work at the laboratory. 








In a paper dealing with steel-foundry 
practice presented to the Manchester 
Association of Engineers, attention is 
called to the fact that shrinkage and con- 
traction are terms often used loosely 
Technically, shrinkage refers to the grad- 
ual lessening in volume of fluid metal as 
it approaches the solidification point a: 
which shrinkage ceases and contractior 
commences, contraction being understoo 
to refer to the lessening in length or i: 
volume of the solid metal. 
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Steel in Car Construction 
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Special Correspondence 








The present increasing traffic plus the 
demand for greater speed in traveling has 
caused the railroad companies to look 
around for something more _ substantial 
and more fire-resisting than the present 
wooden coaches. Naturally they turn to 


Steel Blocks. 
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Fic. 1. CLips WELDED TO SHEETS 


metal; but being so much heavier than 
wood, the demand is for a construction 
that will withstand shock and twisting, 
and yet be light in weight. 

This difficulty has been overcome in 
many ways by a Philadelphia firm that 
is building a large number of cars for 
three large railroad companies operating 
in the east and west; also for a company 
operating their cars over all roads. 

Electric and acetylene welding 
playing a very large part in this work. 

The bodies of these cars are con- 
structed mainly of a structural work of 
I-beams, T-irons, etc., on the outside of 
which is placed sheet steel of about 
inch thickness, with 0.050 inch metal for 
interior finish. The inner partitions, door 
and window frames, curtain housings. 
berths and seat frames are all made 
from metal varying from 0.040 to 0.080 
inch in thickness. 


are 


PREPARING SHEETS 
A great portion of this work is done 
by stamping, and requires dies of large 
proportions. 


Top Electrode 
(Copper ) 
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Fic. 2. READY TO Spot WELD 
In this article we will treat mainly on 
construction method of partitions, 
ich are assembled in the following 
inner: 
\fter carefully selecting the sheets, 
king out for buckles or lumps, they 
sent to the shears to be cut and 
ared up to size. Some of these sheets 
then sent to the stamping or press 
artment, while others are delivered to 


the construction department to be laid 
out for any cut-outs or miters that may be 
necessary. These cut-outs and miters are 
cut on small hand shears or chiseled out. 
The sheets are then ready for welding, 
which is a very interesting part of the 
construction. 

These partitions are very similar to the 
partitions of a house. The studs are made 
of channels, held in place by clips that 
are welded to the sheets, as shown in 
Fig. 1. The method used being electric 
spot welding; the operation of which is 
shown in Fig. 2. 


WELDING ON ACCESSORIES 


After welding on all clips, 
strips, and molding clips, these 
are returned for a coat of lead paint on 
the inside. The channels are then driven 
into the clips, thus forming a solid body 
about 34 of an inch thick. This leaves 
nothing but the ends and sides to be fin- 
ished. These are also finished with chan- 
nels. They are about 0.66 inch in width, the 


tapping 
sheets 
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Fic. 3. WELDING IN STEEL BLOCKS 


side channels having small blocks 7/16x 
9/16x34 inch in size as shown in Fig. 3. 
These blocks are set about 6 inches apart 
and are for the purpose of making a solid 
body through which rivets can be driven 
when the sections are put together, or when 
sections are joined todoor frames. These 
channels are held in place by small 
clamps until they are electric welded to 
the sheets. 

The number of tapping strips and rivet- 
ing plates depends on the location of the 
partitions in the car, have fast- 
ened to them water coolers, mirrors, wash 
bowls, shelves, dressers, telegraph blank 
boxes, and all such requirements of an 
uptodate car. 

The molding for these cars is all drawn 
through dies of the proper shape and is 
used for a double purpose. It hides the 
joints of the upper and lower sections, 
as in Fig. 5, and adds to the finish of the 
car. It is held in place by a small clip, 
or off-set strip, which is electric welded 
to the sheets. 


some 


MAKING PARTITIONS 


There are a number of ways of making 
these partitions or bulkheads. A great 
deal of attention is paid to the amount 
of strain this work will stand and yet be 
as light in weight as possible. One of the 










latest methods of making the doors and 
bulkheads is to leave out the channel 
clips and run the channels the full length 
of the work, instead of the width. A great 
saving of time is made in this way, due 
to the fact that one operation only is re- 
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Fic. 4. LocCATING CHANNELS WITH SOLDER 


quired to weld the inner channels to both 
sheets. 

These channels are spotted by a power 
punch, the spots being about 5 inches 
apart. They are held in place on one 
sheet by a drop of solder here and there 
until the welding is done, as shown in 
Fig. 4. The channels are of 0.050 inch 
metal and 0.660 inch wide. 

During the welding of this channel to 
the mandrel 0.550 in width is 
placed in the channel as a support to the 
same when the pressure of the electrodes 
comes on it at the instant of welding. 
Quite an interesting part of this opera- 
tion is the fact that the square mandrel 


sheets, a 


inside the channel does not fuse to the 
metal in welding. The fusing only takes 
place at the points of spotting, even 
though the spots become a white heat. 
This is considered a freak of the electric 
current, and a very lucky one for the 
manufacturer. We believe this action is 


due to the resisting power of the bar to 
the heat, and to the metal that is welded 
being of so much lighter material. 





Moulding 





Moulding clips Spot 
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SECTION SHOWING UTILITY OF 
MOLDING 


Fic. 5. 


The gas welding is only used on por- 
tions impossible to be reached by a die, 
such as corners of door frames or joints 
of molding. 


Doors 


The doors are made after the same 
method as the partitions, the panel work 
being stamped in the flat sheet. The 
molding around these panels is sweated 
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on, and when the doors are completed 
they give the appearance of a first-class 
cabinet-maker’s work. The hinges and 
latches for the doors are screwed on in a 
jig, thereby overcoming any possibility of 
an imperfect fit of the door when erected. 

A great deal of care must be used to 
keep the work perfectly flat and level 
during the electric welding as the exces- 
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sive heat has a tendency to buckle it. 
This is accomplished by having a welding 
machine with the heads extended from 
the body of the machine over a movable 
table. The tables are on a track and have 
a slot in them just large enough for the 
die on the lower head to form a contact 
with the work. 

After the welding is done the work is 
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returned to the construction department 
to be smoothed up and have any sharp 
edges removed. - It is then inspected very 
rigidly for any defects and finally passed 
on to the finishing department where it is 
given a coat of filler, rubbed down, and 
given a coat of ground, which is baked 
on in gas ovens. It is then ready for 
shipment to the erecting department. 








Homemade Pattern Letters and Figures 


Ly Oscar . Perrigo 








In carrying out the modera systems of 
the classifying, marking and recording 
sets of foundry patterns it is frequently 
necessary to use large quantities of pat- 
tern letters and figures. A condition of 
this nature occurred under the charge of 
the writer in many thousands of 
letters and figures were needed to prop- 


which 


erly inaugurate a new system of this kind. 
The expense necessary having been ob- 
jected to by the management, some effi- 
cient and economical method of produc- 
ing them was sought for. 

After a somewhat lengthy considera- 
tion of the matter and some fruitless ex- 
perimenting with suggested plans the fol- 
lowing method was worked up and used 
with entire satisfaction not only as to its 
efficiency and economy but as to the 
quality of the product and the ease with 
which the letters and figures were ap- 
plied to the patterns. The method of do- 
ing this work was as follows. 

The letters and figures wanted 
each to have two or more sharp points 
projecting from the back, by which they 
might be quickly and permanently at- 
tached to the pattern. This form is shown 
in Fig. 1. The plan was to make good 
and durable molds and to cast the Ict- 
ters of an alloy similar to type metal. 
To make molds of metal, as brass, and 
work out the forms by hand would have 
been much too expensive. Therefore some 
cheaper method must be devised. 


were 


MAKING THE MOLDs 


Several sets of good pattern letters and 
figures of the “sharp gothic” style were 
purchased. A _ half-inch board A, as 
shown in Fig. 2, was prepared, shellacked 
and rubbed down, after which a rather 
heavy coat of shellac was applied and 
the letters arranged upon it as shown, 
while all around it were placed the strips 
BB in box-like form. The letters were 
very slightly oiled, and plaster of paris 
was mixed rather thin, poured into this 
box and as it was beginning to set was 
rammed down hard. When the plaster had 
thorough!y set the strips BB were care- 
fully removed and the plaster cast sepa- 
rated from the board A and the letters. 
It was then smoothed up on the back. 
The chamfers to facilitate pouring and 
the “‘gates,” one or more to each letter, 
were carefully cut, and it was given two 





light coats of shellac. The hinge lugs 
CC and the handle D were made of 
wood but not attached to the plaster. This 
served as a pattern which was carefully 
molded in fine sand and a casting made 
of brass. The casting appeared as shown 
at E, Fig. 4. 

In the meantime a wood pattern was 
made for the other half F of a jointed 
mold shown in Fig. 4, and also cast of 
brass. This casting was planed up on the 
face and casting E fitted to it by a slight 

















Fic. 3 





a 4 
IG, 7 Imerican Machiaw! 


HOMEMADE PATTERN LETTERS 


straightening with a hammer and a file 
finish. The two were then clamped to- 
gether and the rivet hole in the hinge lugs 
drilled and the rivet inserted. It will be 
noticed that the alphabet is arranged in 
two lines so as not to make the mold too 
long and narrow, and the “gates” so made 
as to pour the metal from either side so 
as to avoid long gates, which would have 
the effect of cooling the metal and result 
in defective letters. 

A smaller mold for figures was made 
in the same manner, except that in ar- 
ranging the figures there was one of each 
figure, with the exception that there were 
three of figure 1, two of figure 6 (re- 
versed to form the 9), and four of the 
figure 0. 

The sharp points on the back of the 
letters and figures were provided for in 





this manner. The mold was closed and 
some melted lead, heated very hot, was 
poured into the mold. This marked the 
outline of the letters on the plain side of 
the mold. The location of the points was 
then marked with a prick punch. A small 
twist drill was ground to the proper form 
and the holes drilled to the depth re- 
quired. 
THE ALLOoys USED 

The molds having been made the more 
difficult conditions of casting had to be 
considered and solved. This required 
considerable patient experiment in order 
to obtain a proper alloy, and to ascer- 
tain the proper temperature of the mold. 
This temperature was finally found to be 
much higher than at first supposed prac- 
ticable. First the proper alloy. Various 
proportions of lead, antimony and _ bis- 
muth were tried. A fair success was 
reached, with one of lead, 90 parts; bis- 
muth, 10 parts. But this was later on 
improved by one composed of lead, 70 
parts; bismuth, 12 parts; antimony, 18 
parts. 

Possibly the addition of a small quan- 
tity of tin might have improved the alloy, 
but in practice it is well to avoid too 
many ingredients lest mistakes in the ex- 
act proportions occur. 

In the process of casting, the mold was 
closed and clamped by slipping a ring 
over the handles in the same manner that 
the blacksmith does over his tongs. It 
was necessary to heat the molds over a 
gas flame, hot encugh to slightly dis- 
color a pine stick held against them. The 
alloy was melted over a Bunsen burner, 
care being used not to overheat it, as 
even slightly overheating tended to de- 
Stroy its fluidity. The test used was that 
it be hot enough to burn a pine stick to a 
rich brown. 

An apprentice boy in casting these let- 
ters and figures used two molds, one in 
the process of heating, while he was cast- 
ing with the other. By the use of these 
molds and the proper alloy, a boy was 
soon taught to be able to produce between 
two and three thousand good letters and 
figures per day. There was no finishing 
work required except to clip off the 
“gates” with a quarter-inch patternmak- 
er’s chisel, held at the same angle as the 
inclination of the side of the letter. 
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Flow of Metals in Heading 
Cold Forging and Swaging 
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Action of Materials 
Handled Under Fart- 


ous Pressures in Dyes 








The subject of dies for all sorts of 


purposes has been productive of a very 


large amount of current literature and 
bound volumes with innumerable illus- 
trations and drawings. This has been 


confined, more or less, in nearly all cases 
to the construction and operation, but 
very little has been said in regard to the 
action of the metal being handled with 
relation to its contact with the dies in 
swaging, cold forging or heading opera- 
tions and the internal strains and condi- 
tions produced in the metal itself. It is 
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extend clear to the end of the cylinder, 
but taper off from their widest point at 
the middle to nothing, as they approach 
the ends. 


EFFECT OF FRICTION 

It may have occurred to a few to ask, 
why does the cylinder assume the barrel 
shape instead of expanding equally 
throughout its entire length? The rea- 
son is entirely due to the friction of the 
dies on the end of the cylinder. This 
friction is remarkable, being sufficient to 


this case being uniform from top to bot- 
tom. These experiments illustrate 
the holding power of the die friction and 
of the action of the metal with this fric- 


two 


tion overcome. They are fairly con- 
clusive and casily tried. We shall refer 
to another later where tools require a 


varying amount of pressure to squeeze 
different shaped sections of equal area. 
METALLIC LUBRICATION 


The simple action of the two end 
pieces, mentioned as forming a lubricant, 
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es 











EXAMPLES OF THE PRINCIPLES LAID DowN, 


these points with which this article is in- 
tended to deal and it is to be hoped that 
the principles advanced will prove useful 
in the making and finishing of dies for 
this class of work, in that, with an idea 
of what takes place at the instant the 
operation is being performed, those en- 
gaged in the making of such dies can 
nore intelligently experiment and de- 
elop tools which will perform their work 
vith the greatest ease and durability 
ausing the metal to flow in the most 
ractical way for the best results. 
Take for instance, a round cylinder of 
ft basic stock, such as is used for the 
aking of screw and bolt blanks. If this 
linder is, say 54 inch in diameter by 1 
ch long, and is squeezed between two 
t dies, it will be noticed that the cylin- 
r bulges to a barrel shape and finally 
gins to split around the sides about 
idway of its length. These splits do not 
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SHOWING EFFECTS OF 


hold the metal against expansion at the 
points of contact, so that the expansion 
at the ends of the cylinder will never 
equal that at any other point. 

This fact may be easily proved by cut- 
ting a cylinder like the one mentioned 
into three equal parts, piling them on top 
of each other and then squeezing. It 


will be found that the two end pieces 
have assumed a taper form, while the 
middle piece has expanded equally 


throughout its entire length, the two end 
pieces acting as a lubricant and allowing 
the molecules of the middle piece to flow 
naturally. The pressure being applied 
entirely in one direction, causes them to 
be compressed in parallel lines corres- 
ponding te the lines of force and as the 
length is decreased, the diameter is cor- 
respondingly increased. If the metal is 
of good, uniform quality, this increase is 
equal throughout the length and, if suf- 
ficient pressure is applied, this central 
piece will split at the sides, this split in 





METALLIC LUBRICATION, QUICK AND SLOW PRESSURES 


illustrates very nicely the principle em- 
ployed on armor-piercing projectiles on 
which a soft-steel or iron cap is placed 
over the point to act as a lubricant to 
the shell on its passage into er through 
the hard armor plate. Without this lub- 
ricant, the would little 
fect, as the friction set up by the im- 
mense force of the contact between the 
shell and the armor plate would hold the 
forward pert of the shell so 
against advance that the rear portion, 
with its great momentum, would continue 
its advance and the shell would be 
crushed in pieces. This action of the 
armor-piercing shells is in itself a most 
interesting demonstration of the great re- 
sistance to the flow of metals caused by 
simple friction. Expansion of the cylin- 
der is caused by the outer portion hav- 
ing to make room for the molecules of 
the inner part of the cylinder as it is 
squeezed together and is hindered at the 
center of the cylinder’s length by noth- 


shells have ef- 


strongly 
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ing but the tensile strength of the metal, 
while at the ends it is hindered by the 
combined strength of the metal and the 
die friction. 

Now, in a piece of small diameter, the 
sectional area of metal surrounding any 
given diameter of core is much less than 
it would be in a piece of greater diam- 
eter; also the area of the contact with 
the die surrounding any given diameter 
of contact circle is less than it would be 
in a larger piece. In consequence of 
this, the central molecules of a cylinder 
under end pressure meet with less re- 
sistance to expansion in a small cylinder 
than in a large and a frictional resistance 
is correspondingly less. Therefore, a 
cylinder having twice the sectional area 
of another, instead of requiring twice the 
amount of pressure to squeeze it a cer- 
tain distance, requires twice the amount 
of pressure plus the increased resistance 
offered by the molecules near the center. 
This resistance being increased by the 
previously mentioned increased resist- 
ance to expansion by the larger amount 
of surrounding metal, the pressure re- 
quired to start the endwise motion is 
increased rapidly as the diameter of the 
cylinder is increased. This proportion of 
increase has not been exactly figured but 
apparently follows the same lines as 
many other physical principles, that is, 
the increase of pressure required is as 
the square of the increase in the sectional 
area, and it is to be remarked that this 
applies to sectional area of the same 
shape. 


EFFECT OF SHAPE 


Referring again to the example of the 
varying pressures required to squeeze 
equal sectional areas of different shapes; 
apparently, the round form is the easiest 
of any of the regular sections, such as 
square, hexagon, etc. The variation in 
pressure required for these is, however, 
very slight and need not be commented 
upon. The following illustration will as- 
many times in the selection of a 
light machine or a heavy machine for 
doing a certain piece of work, as the 
difference in pressure required for some 
sections is surprisingly great. Take for 
example, the squeezing of three pieces 
of soft basic stock, each having a sec- 
tion of one square inch, one being an 
inch square, one being 2x‘ inch, one 
4x'; inch and all being '4 inch thick. 

The experiment was tried on a heavy 
Open-back press, this style of press 
being of such construction that with a 
heavy balance wheel a slight amount of 
spring or give could take place when the 
fress was strained to its utmost. Any 
open-back press of this type will give this 
same spring, if anyone desires to try the 
experiment. The press was first ad- 
justed to squeeze the one-inch square 
section sufficiently to show 0.005 of an 
After this had been 
inch wide by 2 inches 


sist 


inch compression. 
done, the piece ™% 
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long was placed between the dies without 
changing the adjustment in the least, and 
the press shaft was again turned over. 
This section offered less resistance to 
compression than the first to the extent 
that it showed a compression of 0.022 
inch. Then the pressure was applied 
to the piece 4 inches long by '% inch 
wide, the adjustments still remaining the 
same, and this showed a compression of 
0.048 inch. In the first case the bal- 
ance wheel almost stopped on the cen- 
ter, so great was the pressure, and in 
the last case the pressure required was 
so much less that the balance wheel was 
not perceptibly retarded. One of the 
largest manufacturers of cold headers 
has squeezed a head onto a bolt blank 
of 1 square inch area and it has been 
found in their experience that a machine 
having a double-frame section of 184 
square inches with a 3000-pound balance 
wheel is none too heavy to practically 
perform this work, yet, owing to the dif- 
ference in shape of section, a square rod 
™ inch on a side and 4 inches long 
can be flattened with perfect ease in a 
press having a frame section of 64 square 
inches and a balance wheel weighing 750 
pounds. 

These examples in variation of the 
pressure required to compress equal sec- 
tions of different shapes, are readily ac- 
counted for and explained by the appli- 
cation of the principle laid down, that is, 
the holding power of the frictional con- 
tact of the metal against the dies. In 
the case of the square sections, the metal 
around the outer edges is squeezed by 
the dies and the friction that is formed 
causes this outer metal to cling tena- 
ciously to its position and offer serious 
objections to moving therefrom. 

Also in the square section with the 
metal distributed regularly on all sides 
of the central point, we have a distance 
of at least inch from the center, in 
all directions. Therefore, we may con- 
sider that we have a band of metal 5/16 
inch thick surrounding a central core 
i¢ inch in diameter and the friction on 
this surrounding band holds it so firm- 
ly from sliding outward on the face of 
the dies that this inner core has no chance 
to expand in diameter, at least, its 
chances are so greatly reduced by the 
resistance of the outer portion of the 
metal that, as it is held from expansion, 
the possibility of compression is greatly 
reduced and the pressure required to ef- 
fect such compression is greatly in- 
creased. Hence, this core is the portion 
which really requires the great pressure 
for reducing the dimension of the whole 
mass. The effect and extent of this in- 
creased central pressure can be clearly 
shown by taking a piece of soft basic 
stock of an inch diameter and about 3¢ 
inch in thickness, and squeezing it be- 
tween two dies of soft tool steel. The 
effect will be to form a much deeper 
indentation in the middle than at the 
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edges of the round piece; in fact, the 
dies will show a very deep indentatiun 
for about 4 inch from the center, while 
at the edges where the frictional sur- 
face in contact with the dies becomes 
less, and, having less metal in front of 
it to obstruct its free outward flow, the 
dies will show practically no effect. All 
these things then teach that any kind of 
lubricant which it is possible to apply 
reduces the amount of power required 
to squeeze the work, and therefore, will 
increase the length of life of the tools. 
From these experiments it will be seen 
that these points are of much greater 
importance than is ordinarily supposed. 

In many cases it is difficult to apply 
lubricants; especially in heavy work is 
it almost impossible to apply any lubri- 
cant which has a body sufficient to re- 
main in place. If we apply this theory 
of the friction of the metal on the dies 
and the effect of the surrounding metal 
upon the interior core, to the long, nar- 
row piece, which we have mentioned, it 
will be seen that nearly all of the metal 
in this long, narrow strip is but a short 
distance from the center. Therefore, 
none of this metal has any great amount 
of frictional resistance or other metal 
in front of it, and little resistance is 
offered to the outward flow of the central 
portion caused by the compression de- 
sired. Hence, the lighter machine spok- 
en of has ample strength to perform 
the work. 

Again, to refer to the use of lubricants. 
There are some cases where lubricants 
are of such necessity that work cannot 
be done without them to have the tools 
stand long enough to pay for the mak- 
ing, and many times it is impossible in 
any way to avoid this. However, there 
are two methods which can sometimes be 
employed and which give very surprising 
results. One is to give the article or 
material to be squeezed a coating of 
brass or copper plate. On small articles 
to be squeezed individually, ordinary 
methods of plating may be employed. 
Only a small amount is required and the 
saving of tools is infinitely greater than 
the cost of applying this plate. 


Brass PLATING FOR LUBRICATION—HIGH 
SPEED STEEL DIEs 
Great difficulty is sometimes experi- 


enced in solid-die cold headers used for 
making bolt and screw blanks, rivets, etc. 
in knocking out the blank from the die 
after it has been headed. As a general 
rule, in making iron blanks, eight times 
the diameter of the wire is the practical 
limit of length which can be knocked out 
and ten times the diameter is about the 
extreme length. To overcome this limit- 
ing of length sometimes the dies are 
made slightly tapering, or the application 
of a brass coating to the wire (and this 
wire is on the market) so greatly reduces 
the frictional resistance to knocking out 
that blanks of 12 diameters of lengt! 
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may be made and successfully pushed 
out from the die. 

Another method of overcoming this 
great frictional resistance experienced in 
squeezing operations has in itself no re- 
lation to the material or the application 
of a lubricant, but merely in the use of 
any of the high-speed steels for making 
the dies. They must, of course, be hard- 
ened so that there are no pits in the 
surface, and polished smooth. Dies 
made of this material will perform their 
work much easier than carbon-steel dies. 
This is because the high-speed stee! 
seems to be of a slippery or greasy na- 
ture, which may readily be seen by rub- 
bing carbon steel with a fine oilstone or 
slip. The stone will readily take hold 
and resist movement on the surface, but 
when applied to the high-speed steel, 
unless the contact pressure is greatly in- 
creased. it will slip over the surface with 
but little hold. 

In securing various forms of bolt or 
rivet heads, it becomes necessary to give 
the dies and punches very particular 
shapes in forming difficult heads. Double- 
stroke, sometimes triple- and even quad- 
ruple-stroke headers are used, the object 
being to produce successive blows, each 
blow performed by a punch of different 
shape, gradually bringing the metal to 
the desired form a little at a time. Each 
operation strains and distorts the fibers 
of the metal at the start and at the finish 
of the stroke gives it a squeeze over its 
entire surface, again compressing it; thus 
giving the metal new life and homogen- 
eity. The shapes used for these various 
punches are determined in difficult cases, 
first by judgment, then by experiment, 
and it is to be regretted that, although 
the experience in making such tools has 
been large, there are no rules or instruc- 
tions, except in a general way, which can 
be given for forming them. It is cus- 
tomary to resort to the innumerable 
samples which previous work has pro- 
duced. 


CHEAPER STEEL Best FoR DIEs 


There is one more vital point which 
should be mentioned; that is, for ordin- 
ary work of this character of cold forg- 
ing or heading; the material used for the 
dies and the hardening of them. It is 
the erroneous belief of most people that 
the highest quality of steel will give the 
best durability. In the cold-heading pro- 
cess such is not the case. Cheap steel 
costing six or seven cents a pound but 
of good homogeneous material, is the 
best for the purpose. It should have as 
low carbon as will harden readily. The 
reason for the selection of this material 
is, first, experience and the explanation 
of its advantage is that it is capable of 
being heated hotter than the high-carbon 
steels without danger of burning. This 
being true, the low-grade. steel hardens 
much deeper and it is depth of harden- 
ing which makes the heading dies stand 
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up to their work. If high-carbon steel 
is used, it is not safe to heat it much 
higher than the hardening temperature, 
which is comparatively low and as a 
consequence, the chunky dies which are 
commonly used in the swaging processes, 
although good and hard on the surface, 
the hardness does not run in very deep 
and does not have sufficient backing to 
hold it up to the work, so that the dies 
will settle. Another reason is that low- 
carbon steel in hardening has less ten- 
dency to warp, so that the strains In 
it caused by the hardening are much 
less severe than in high-carbon tools and 
consequently leave them more nearly 
their normal strength. It has been founa 
by experience that the best results are 
obtained by heating the steel to a much 
higher temperature than is required to 
harden and allowing it to cool off slightly 
in ashes. This leaves the outside some- 
what cooler than the inside, permitting it 
to be dipped into very cold water without 
danger of cracking and with less inter- 
nal strains than when it is dipped direct- 
ly into the water from the fire, at which 
time the outside portion has the highest 
temperature. 


Types OF MACHINES—EFFECT OF SPEED 


Now, to speak of the type of machines 
which will perform this work of cold 
forging in the best manner. To begin 
with, metals are more or less fluid, and, 
for the sake of illustration, we will com- 
pare them to molasses candy. Following 
this idea, it is well known that a bar 
of candy may be bent slowly without 
breaking, but, if sudden bending takes 
place, it snaps like glass. Metals will 
act the same and I have pierced a block 
of cold machine steel 1 9/16 inches thick 
with a 7/16-inch hole, the punch being 
a plain, straight piece of drill rod and 
unsupported by collars or the like. The 
only requirement to do this is slow pres- 
sure, the speed of the punch being about 
2 inches per minute. Now, if this is 
the case, the increase in speed means 
an increase in power required, and there- 
fore the slower we can apply the pres- 
sure, the sreater results we should expect 
to attain. This being generally acknowl- 
edged, it has been the custom to select 
machines supplied with toggles. or 
knuckle joints, as they give great power 
and apply it much slower than crank- 
operated presses or headers. There are 
cettain classes of work, such as the coin- 
ing of money or medals, in which a sharp 
design is required. In such cases, the 
slow pressure gives by far the best re- 
sults, and often when even a slower 
pressure than that given by toggles is 
required, a hydraulic press is used. 

This would seem to indicate that in all 
cases a toggle-joint machine would have 
an advantage over a quick-operating, di- 
rect-acting, crank machine, but for plain 
swaging or the heading of bolt blanks or 
screws where no particularly sharp de- 
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sign is to be produced, the quick crank 
machines have proved themselves by far 
the best. This seems like a contradictory 
Statement to the foregoing, but the con- 
ditions are different, in that, in bringing 
up sharp designs, the amount of distor- 
tion of the metal is not great, while 
in forging, especially in the heading of 
rivets, bolts, etc., the greatest amount of 
distortion possible is oftentimes the ob- 
ject desired and while it is true that a 
very slow pressure would give the re- 
sults, it would be impossible to use it 
commercially, as another desirable feature 
in this class of work is the speed of pro- 
duction. 

Next in speed to the crank come the 
toggle-joint machines. These produce a 
slow pressure to a certain extent, but they 
do not produce sufficient speed of action 
to materially increase the heat generated 
in the work by the distortion and rubbing 
of its molecules. We might consider then 
the toggle-joint machines as performing 
their work at about the neutral point of 
slow, easy flowing of a metal and the 
softening of the metal by increased heat, 
produced by increased speed of action. 
This condition of increased heat is read- 
ily gained by the high-speed direct acting 
crank headers or presses and with them, 
larger heads of more difficult form may 
be produced on much lighter machines of 
this type than of the toggle-joint type for 
the reason of the increased temperature 
in the work. 


EFFECT OF TEMPERATURE 


This temperature condition is a thing 
of which we believe very few people are 
aware; at least, they are not aware of 
its importance or of how great a differ- 
ence a few degrees in temperature makes. 
As a practical demonstration, we know of 
cases where, in drawing tubes or shells, 
it has been found by comparatively 
ignorant operators, that on a cold morn- 
ing they will break and tear, while on a 
warm day no trouble is experienced. As 
a result of this, a heating apparatus has 
been introduced near the drawing presses 
and the shells laid on a tray and warmed, 
not, however, sufficiently to prevent their 
handling. With this slight increase in 
heating, operations could be performed 
which were absolutely impossible at the 
lower temperature. As a consequence, it 
can be readily seen that a quick-acting 
crank machine, which will raise the tem- 
perature of the work so that it will 
scorch the floor as it falls and sometimes 
even to the point of starting the color of 
the metal, will give a correspondingly in- 
creased effect. 

To further illustrate the theory of the 
softening by heat, we all know that heat- 
ing to redness or welding heat, visibly 
softens the material and, as the metal 
cools off, it grows harder with every de- 
gree of temperature lost. Nearly every 
tcolmaker or blacksmith believes that 
when a metal loses its notable softness 
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and gets hard, as the common expres- 
sion goes, this is as hard as it will get 
by slow cooling and, if so, our theory of 
the advantage of increasing the heat by 
speed would fall flat, because we can- 
not produce heat enough even in the di- 
rect-acting crank machines, to bring the 
metal to visible softness or red _ heat. 
However, as we reach the normal tem- 
perature in the cooling of the metal, if 
we suspend a bar or tube by a String, 
we can notice a different tone when 
struck by a mallet, as the temperature 
decreases, yet the hardness does not in- 
crease noticeably except as we can tell 
it by this tone, until we resort to the use 
of liquid air. With this we can reduce 
the temperature to some 400 degrees be- 
low zero which is sufficient to render the 
toughest piece of bicycle tubing like 
glass, so that, when dropped on the floor, 
it will break into fragments and resist 
effectually the efforts of a file to cut it. 
When the piece is allowed to resume its 
normal temperature, it is again as tough 
as ever and when heated to redness is 
soft and pliable. 

These two experiments of temperature, 
producing these two marked effects, to- 
gether with the variation of tone through 
the various temperatures between, show 
conclusively that for every degree of 
heat added to the material being worked, 
a corresponding softening is produced. It 
can readily be realized how important an 
advantage this is and how much more 
difficult work can be produced by the 
rapid-crank type of machines. 

To comment upon the mechanical ac- 
tion of these machines in order to further 
assist the toolmaker, or superintendent, in 
the selection of the best machine for his 
purpose, we would note that the slow 
final action of toggles has the very ob- 
jectionable feature of squeezing the oil 
film from between the surfaces of the 
bearings, while in the crank machine, the 
work is performed as the crank passes 
the center at high speed and is done so 
quickly that the oil film or cushion is pre- 
served. The absence of direct contact and 
wear on these hard-working parts, points 
to the selection of the crank type of ma- 
chine for rapid production and the great- 
est possible amount of effectiveness. 

Although hundreds of rivet or _ bolt- 
heading machines have been made for 
heavy pressure, using the crank, and have 
displaced in many of our larger factories 
the toggle type of machine, the crank 
type of mechanism has not yet been ap- 
plied to any great extent to presses for 
swaging or rough upsetting. Yet it has 
the same advantages in press construction 
that it has in the heading machines and in 
press construction produces a much 
cheaper machine to build and maintain or 
repair. 

THE EXAMPLES 

In the accompanying halftone will be 
seen various sample pieces to illustrate 
the principles and theories laid down. 
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Sample No. | shows a cylindrical piece 
squeezed between two plain dies, cracked 
on one side, the crack disappearing at the 
ends and widest in the middle. 

Sample No. 2 shows the same thing of 
a poorer quality of stock. 

No. 3 shows three pieces piled together, 
forming a cylinder which was originally 
exactly the same as No. 1. 

Nos. 4, 5 and 6 show a similar sam- 
ple separated, Nos. 4 and 6 show- 
ing a decided taper, the small end being 
the one held against the die and pre- 
vented from expanding by the friction. 
No. 5 shows the central piece in No. 3, 
which has no taper; Nos. 4 and 6 act- 
ing as a lubricant for allowing the metal 
in No. 5 to flow naturally. 

No. 7 shows a plain cylinder squeezed 
with a given pressure between two dies, 
not lubricated. 

No. 8 shows a cylinder exactly the 
same as the original of No. 7, squeezed 
between two dies with exactly the same 
blow as No. 7 received, but with the dies 
lubricated with a very thick grease. The 
difference in the amount of compression 
is about 20 per cent. 

No. 9 shows sample No. 8 struck by 
an additional blow of the same force 
with the top die dry and the lower die 
lubricated, showing the difference in the 
flow of metal on the dry and lubricated 
surfaces. 

No. 10 shows a block 1 inch square, 
14 inch thick. 

No. 11 shows a block 2 inches long, 
14 inch wide, or twice as long and half 
as wide as No. 10. 

No. 12 shows a block four times as 
long and one-quarter as wide as No. 10. 

hese pieces, all of the same material, 
equal area and equal thickness, under 
the same pressure showed the difference 
in compression already spoken of. 

No. 13 illustrates the slow flow of 
metal (compared above to molasses can- 
dy) and is ordinary machine steel 1 9/16 
inches thick with a 7/16-inch hole 
punched entirely through it at the rate 
of 1 inches per minute, by a plain, 
unsupported punch. This shows the ex- 
treme of work done under slow 
pressure. 

No. 14 shows a large, thin head on 
a special bolt blank, having two conical 
projections underneath the head. This 
shows the extreme of work done cold by 
quick pressure, and the result cannot be 
obtained in any other way without split- 
ting the edges of the head. This head 
is on 9/32-inch wire, 1 inch diameter, 
'™% inch thick at the center and 1/32 
inch thick at the edge. 

Sample No. 15 shows the tip on a com- 
mon hinge-pin. No. 16 shows a bevel- 
gear blank 

The other unnumbered samples show 
articles of manufacture which are not in 
the class of screw blanks or rivets, but 
are usually made on automatic screw ma- 


May 19, 1910. 


chines or by some other process, where 
much stock is wasted. Some have com- 
paratively long shanks, some _ short 
shanks and some no shanks at all. 

No. 17 has its shank flattened, the 
other end having a flattened projection 
at right angles to the shank. 

Most of the theories and experiments 
mentioned were noted in the plant of the 
E. J. Manville Machine Company, of 
Waterbury, Conn., in connection with 
practical demonstrations of their modern 
machinery for cold-forging and head- 
ing processes for the production of 
bolts, screws and rivets and many other 
articles of manufacture now made on 
screw machines.” Among these should be 
mentioned small gear blanks forged on 
their spindles; solid, one-piece collar 
buttons, horseshoe calks, bicycle cones 
and cups, ball-tipped hinge pins, etc. All 
these are produced by this modern pro- 
cess of cold forging from the coil of 
wire at the rate of 60 to 150 per minute, 
without any loss by scrap and as true 
and accurate to size as usually made 
by the finest screw-machine work. 








Brakes for Ships 








It is said that what is really a very 
old idea in ship equipment, but which, 
until recently, had never been tried, is 
now being tested in the United States 
Navy. 

This device takes the form of folding 
wings or blades at the stern of the ship, 
which may be swung out in the water to 
act as a brake to stop the ship. At first 
sight it is hard to perceive any advantage 
in this arrangement over the reversal of 
the ship’s propeller, as has _ heretofore 
been the practice, but the introduction of 
the steam turbine, with its inability to re- 
verse, especially at short notice, or with 
anything like full power, has pointed the 
advantage of the brake device. 

It is said also that the large braking 
surface is really more effective than the 
reversal of the propeller, even at full 
power, and the brake has the additional 
feature of aiding in a sudden, shrp turn 
to avoid a collision, by swinging out but 
one brake wing at a time. 

The effect of the brake shows itself in 
a huge wave at the side of the ship, 
which increases in size until the ship 
comes to a stop. 

One great fear at first advanced, was 
that the powerful action of the brake 
might seriously strain the hull, if it did 
not actually pull it in two. This objec- 
tion, it is expected, will be overcome. 
Angularity of the brake wings is variable 
and entirely under control of the man on 
the bridge. 

The battleship “Indiana” equipped 
with this form of brake made a several 
days’ cruise to try it out and the results 
are reported to be favorable. 
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Editorial Correspondence 








Although the automobiles built by the 
American Locomotive Company, in Prov- 
idence, R. I., have been well known, first 
as the Americanized Berliet, both for 
touring cars and taxicabs, the winning of 
the last Vanderbilt cup race has fixed the 
new name, Alco, very firmly in the mind 
of those interested in automobiles in any 
way. 

Some of the methods used in the con- 
struction of these cars are illustrated in 
the accompanying photographs and it 
may be added that new methods are con- 
stantly being sought and applied. 

Fig. 1 shows the boring of the engine 
crank case and the transmission case on 
a Lucas boring machine. It will be no- 
ticed that the boring fixtures are very 
complete. In the first view the crank 
case is bored for the crank shaft, the in- 
let and exhaust cam shaft and the pump 
and magneto shaft holes. Each has 
own boring bar in substantial bearings, 
the bars being driven by two universal 
joints, the necessity for 
exact alinement in setting up and insure 
all holes being bored straight and true, 
without cramping the bars. 


its 


which obviate 


BoRING CYLINDERS 
Fig. 2 gives a good idea of the jig or 


fixture used in holding the cylinders 
while being bored on the Beaman & 


turned in a Bullard vertical lathe, using 
a number of cutting tools simultaneously 
and making a first-class job in remark- 
ably quick time. 

The drilling fixtures which follow are 








Fic. 2. CYLINDER-BORING FIXTURE 























Fic. 1. 
Smith boring machine. This is a very 
simple but effective fixture, which is 
mounted on a revolving table so that 


rough cylinders can be set at the other 
end while the first pair are being bored, 
making it practically a continuous opera- 
tion. 


In Fig. 3 






the 


flywheels are being 








BORING CRANK CASES ON A LUCAS MACHINE 


particularly interesting. Fig. 4 is a box 
jig for drilling the spring hanger shown 
on the table beside the jig, another hang- 
er being shown in position, ready for 
drilling. This drills the two holes which 


pass from the hanger to the chassis as 
spring 


well as the cross hole for the 


hanger bolt. 








FIXTURE FOR STEERING KNUCKLE 
Figs. 5, 6 and 7 show an extremely in- 
teresting jig for boring and drilling the 
steering knuckle, which is shown at the 
right of Fig. 7. 


Fig. 5 shows the two 





Fic. 3. TURNING FLYWHEELS 
parts of the jig on the very substantial 
drilling block on which they are used. 


It will be noted that the steering knuckle 


is first clamped in the sliding block 
which is then pushed into place in the 
main fixture as can be seen in Fig. 6. 
When in position it is locked by the 
swinging arms shown at the right, and the 
work is held in place as in Fig. 7. This 
view shows the fixture first to show the 


other side with the projecting boring tool, 
which fits into the drill spindle. 

While in this fixture the 
by which the steering knuckle is fastened 


main hole 


to the ears of the axle as well as the 
cross holes for the connections to the 
steering mechanism are produced. The 


steering knuckle itself is shown in place 
ll as separately on the 
drilling blocks. The verious tools, such as 


boring bars 


in the fixture as we 


as the 
locating bers and plug gages, are shown 
in front of the fixture. 


and reamers, well 


as 


MILLING THE CRANKS 


Fig. 8 shows an interesting milling fix- 
ture which is on the order of the profiling 
attachment found gun 
works, although in such cases the guid- 


sometimes in 


ing roller is usually above the milling 
cutter. In this case, however, they are 
hardened-steel blocks fastened on the 
plate on the milling fixture as shown. 
In addition to these the whole fixture 
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Fic. 4. JiG FOR SPRING HANGER Fic. 5. JIG FOR STEERING KNUCKLE 




















Fic. 6. PUTTING THE JIG TOGETHER Fic. 7. THE JIG AND Toots USED 


swings on a central pivot and is located er miller on which the work is done, but also secures better results. Fig. 9 

at the correct angles by the indexing can be used. This allows the power shows how the sides of the crank cheeks 

plugs shown at the right. feeds to be utilized for all the cuts and are faced off with an end mill on the 
In this way the cross feed of the Beck- not only makes it easier for the operator, same machine. 
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Fic. 8. FoRM MILLING OF CRANK CHUCKS Fic. 9. MILLING THE FACES 
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The Whitworth Quick Return Motion for Shapers 








The Whitworth quick return motion is 
a well established piece of mechanism for 
driving the cutting heads of shapers. Al- 
though extensively used, it is perhaps not 
quite as well understood as it should be, 
owing to the fact that, as applied to shap- 
ing machines, the parts are very difficult 
to see. 
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In Fig. 1 there is shown a drawing of 
these parts of a shaper, as constructed 
by the Bement, Miles Company, of Phila- 
delphia. In this drawing the connecting 
rod which drives the cutting head is F H. 
This connecting rod is driven by the crank 
pin F, which is adjustably located on a 
crank arm C. In the left-hand view of 
Fig. 1, this crank arm is seen to have a 
shaft extending through the bushing B. 
This shaft C is eccentrically located in 
the bushing B, and while C rotates, B 
does not, as it is rigidly held by the flange 
bolts to the housing D. Around the out- 
side on the bushing B and inside the 
housing D revolves the sleeve of the gear 
A. 

E is a pin with a swivel block, the pin 
eing rigidly held in the gear A and the 
swivel block sliding in a slot on the back 
f the crank arm C as they both revolve. 
it will now be seen that the center of the 
tank-arm spindle is slightly eccentric to 
he center of the gear, and that the crank 
rm is driven from the gear by the pin 
nd swivel block E. 

In order to understand the reason for 

e alternate quick and slow strokes of 

e connecting rod F H, it will be well to 

ok at Figs. 2 and 3 where the parts are 

»wn in diagrammatic form. In 

0 diagrams the cross-hatched portion 

presents the bushing B in Fig. 1; also 

n Figs. 2 and 3 represents the pin and 


these 


swivel block driving the crank arm which 
carries the connecting rod FH. In the 
same illustration the point B is the center 
of the driving gear shown as A in Fig. 1. 
The eccentric circles in Figs. 2 and 3, 
represent the paths of the two crank 
pins, F and E. In other words F travels 


around the center C and E travels around 


In the position shown in Fig. 3 the op- 
posite state of affairs exists. Here, while 
the crank pin F is still traveling faster 
than the crank pin E, it is simply 
because F is outside of E, but while E 
still travels at the same speed which it 
had before, the crank pin F has very ma- 
terially slowed down. This is because the 
lever arm C F is only about four thirds of 
the lever arm CE. In other words F 
and E are traveling at speeds very much 
more nearly alike than before. 

As shown in the two diagrams Figs. 2 
and 3, the point of maximum speed for 
F will be when CF lies along the line 














the center B, while at the same time E 
slides along the slot in the crank arm C F. 

Now it should be remembered that the 
pin in swivel block E travels in its cir- 
cle at a uniform rate of speed and that 
it is by means of E that the crank arm 


C F is driven at a varying speed. Look- 
| 
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Fic. 2. QuICK RETURN STROKE 


ing at Fig. 2, it will be realized that in the 
position there shown the crank pin F is 
traveling in its circle at about four times 
the speed of E, because the lever arm F C 
four times the arm CE. 
2, this is of the 


is about lever 
As shown in Fig. part 
quick return stroke, the quickness being 
obtained by the relatively great length of 
the lever arm as described. 
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WHITWORTH QUICK RETURN MOTION AS APPLIED TO SHAPER 


C X; that is, when C F and BE are in the 
same straight line. The minimum speed 
point of the travel of F will be when CF 
and BE lie along the straight line C Y. 
Between the maximum and minimum 
speeds of F its speed is gradually chang- 
ing, starting first from the minimum at Y 


se 


/ ( 


Center Line 


Center Lin: 
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Fic. 3. SLOw oR CUTTING STROK! 
and then increasing gradually until reach- 
ing the maximum along X. 

Alteration of the stroke of the cutting 
head is obtained by sliding the crank 
pin F in and out along the crank arm C F. 
This is accomplished as shown in Fig. 1 
by loosening the nut on the outer end of F 
and sliding the pin along the slot in the 
crank arm C., 
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A Pioneer French Aeroplane 
That Has Made Many Flights 
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Monoplane Type of 
Good Workmanship 


with Ingenious Motor 








Among the earliest constructors of 
aéroplanes in France is the firm of Robert 
Esnault-Pelterie, at Billancourt, whose 
famous monoplane was one of the first 
of its type to make successful flights. 
This concern also manufactures the well 
known motors which are commercially 
known by the initial letters R. E. P. All 
the parts of this motor and aéroplane are 
most skilfully made and beautifully fin- 
ished, suggesting the work of jewelers 
rather than ordinary artisans; the de- 


By Augustus Post * 


near Wissant, with a machine similar to 
that of the Wright Brothers’, which was 
intended to verify the American experi- 
menters’ statements. His results were 
nearly equal to those obtained by the 
Wrights themselves during their first year 
of experimenting. It was demonstrated 
that it was possible to glide at an angle 
of 1 in 10, and experience was gained 
that was later utilized in machines. 

M. Esnault-Pelterie very clearly gave 
his preference to the idea of the mono- 


of each wing. A horizontal surface car- 
ried in the rear performs the function 
of elevating and lowering the machine, 
while longitudinal vertical planes assist 
in securing stability. Wheels are placed 
tandem under the body, one under the 
forward part and one under the rear; 
also one wheel at the outer extremity of 
each wing. The principal wheel has a 
pneumatic oil shock-absorbing device for 
landing. 

The body is spindle shaped and is made 
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sign of the motor is unique, with its seven 
cylinders arranged like a fan. The R. E. 
P. aéroplane reveals a great contrast to 
the comparatively rough workmanship 
and indifference to finish of the Wright 
Brothers’ machine, which is extremely 
simple, and hardly seems in keeping with 
its marvelous performances. One would 
expect to find the very acme of detail 
in the mechanical parts; but a piece of 
chain, instance, forms a 
but efficient, fastening for the 
running to the skids, and ordi- 
cotton cloth is used to cover the 
surfaces. Some of the French machines 
have as elaborate a show finish as if the 
had the same fixed 
the and it almost 
waste of apparatus 


machine for 
simple, 
braces 
nary 


reached 
automobile, 
seems a labor on 
which is still experimental. 

Robert Esnault-Pelterie is one of the 
French aviators who has imagination, and 
works out his ideas for his flying ma- 
chines to the last details, and sees them 
in his mind just as they will appear in 
the air. He was one of the very first 
men in France to experiment in aviation. 
His aé@ronautical work commenced in 
1903, and later, in the year 1904, he car- 
ried out a series of gliding experiments 


aéroplane 


stage as 


PARTIAL 


plane, which he considered superior in 
many points to the biplane, for he has 
stated that it is capable of greater speed, 
flexibility, and stability, and in construc- 
tion he has considered that the wires for 
bracing the biplanes offered much more 
resistance to the air than is generally 
supposed. With his continual desire for 
perfection, he has made many changes 
in his aéroplane and has studied how to 
reduce the weight of the internal com- 
bustion motor to the minimium, and has 
succeeded in creating an exceptionally 
good aéronautical motor along radically 
different lines from some of the other 
manufacturers. The R. E. P. aéroplane 
is very similar to the Bleriot machine in 
general outlines (see Figs. 1 and 2), but 
there are a great many detail differences 
to be noted, every one of them of great 
importance to the designer; the machine 
is very strongly built, and the whole de- 


sign makes for compactness. 
GENERAL CHARACTERISTICS 
The general characteristics of this 


aéroplane are as follows: It is a mono- 
plane with flexible wings, which may be 
warped by means of four cables or main 


Stays, two attached to the under side 


FRONT ViEw OF ESNAULT-PELTERIE AEROPLANE 


of steel tubing, welded together into a 
single structure. It is braced by diagonal 
pieces of tubing so that it will stand 
strains in every direction. The motor is 
placed in the extreme forward part of 
the frame, with the propeller in front, 
coupled directly to the crank shaft. To 
the frame, on each side of the engine, 
the wing surfaces are attached. The op- 
erator’s seat is placed between the wings, 
while the horizontal elevating and de- 
pressing surfaces and the vertical rudder 
forming the tail are carried at the extreme 
rear of the frame. Two levers regulate the 
entire operation of controlling the ma- 
chine. It is small and compact; 9 meters 
60 centimeters (30 feet 6 inches), wide, 
and 8 meters (26 feet 3 inches) long. 
The head resistance is reduced to a mini- 
mum, and the construction is thoroughly 
mechanical throughout. 


THE WINGS 


The wings of an aéroplane are usual- 
ly considered efficient in proportion to the 
relation between the weight carried and 
their surface. The wings of the R. E. P. 
are 9 meters 60 centimeters (30 feet 6 
inches) wide, including the width of the 
body. They are very graceful in appear- 





~~ Fe — 


oO 


il- 
he 
nd 


6 
he 
ir- 














May 19, 1910. 


ance. The surface is 15 square meters 
(161 square feet), and the weight carried 
is 420 kilograms (925 pounds), 5.7 pounds 
per square foot of surface, at a speed 
of 60 kilometers (37 miles) an hour. 
They are built of wooden ribs fastened 
to two wooden transverse spars, and are 
very flexible. Each wing is held down 
by two cables, each of which supports 
one-quarter of the weight of the machine 
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it is mounted on a universal joint and is 
moved naturally in a direction to oppose 
the action of the machine; if it tips up 
in front, the lever is pushed forward 
and by wires which connect it to the 
planes in the rear, they are set to bring 
the machine back to its even keel. To 
cause the machine to rise or descend, this 
lever is pulled back or pushed forward; 
to govern the lateral stability, this same 
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right, and by moving to the left, the 
machine goes to the left. A pedal is 
provided for the right foot, by which the 
speed of the motor may be governed, and 
small hand levers enable slight adjust- 
ments of the motor to be made. 


THE R. E. P. Motor 


The R. E. P. motor (see Fig. 3) is 
quite unique, and has solved many of the 
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and runs to the lowest part of the frame, 
where all four are fastened to a very 
ingenious device like a double bell crank 
pivoted to the frame and operated by 
a vertical rod running to one of the main 
levers at the hand of the aviator. By 
moving this lever the cables holding the 
forward spars are loosened while the rear 
cables are tightened, thus warping the 
wing surfaces. The wing surfaces are 
very bird-like, and the aspect of the ma- 
chine approaching with its extremely 
supple wings is very suggestive of a fly- 
ing creature (See Fig. 4). 


THE CONTROLS 


The control of elevation of this ma- 
chine is accomplished by a very broad 
and comparatively large horizontal sur- 
face at the extreme rear part of the body, 
which can be set at variable angles of 
incidence. The vertical rudder is placed 
at the rear extremity of the chassis, and 
forms a prolongation of the keel or ver- 
tical surface, which extends under the 
entire length of the body of the machine 
for the purpose of keeping it in a straight 
line of flight. The pilot sits in a “cock- 
pit” in the center of the framework of 
the body, between the wings, and imme- 
diately behind the motor; a position well 
protected from any shock of landing, and 
where, from his hight, he can freely see 
the ground in front of the wheels. 

The operation of the machine requires 
two systems, one of which controls the 
Stability of the machine both fore-and- 
aft and longitudinally, and the other, 
which governs its direction both horizon- 
tally and vertically. A vertical operat- 
ing lever is used for both systems. The 
lever for governing the balancing is 
placed at the left hand of the operator; 


lever is moved to the left or right in- 
stinctively. This latter movement is trans- 
mitted by a lever and connecting rod to 
the device on the lowest point of the 
body frame, where the four cables which 
guy the wings down, are fastened. 














Fic. 3. MOTOR AND PROPELLER ESNAULT- 
PELTERIE AEROPLANE 


If the machine tips down on the right 
side, by throwing the lever to the left, the 
right wing is warped and lifts that side, 
returning the machine to a condition of 
equilibrium. The lateral direction is gov- 
erned by a vertical lever in front of the 
aviator, which moves transversely, and is 
connected to the vertical rudder. By mov- 
ing to the right, the machine goes to the 
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PARTIAL REAR VIEW OF ESNAULT- PELTERIE AEROPLANE 


problems which confront the builder of 
extremely light aéronautical motors in an 
original way. Its designer received the 
prize of the Society of Civil Engineers 
of France for its construction. The en- 
tire motor is built in Robert Esnault- 
Pelterie’s own factory, in five-, seven-, 
and ten-cylinder types. 

The first thought of the eng.neer, when 
it is desired to reduce the weight of an 
internal combustion motor, is to increase 
the number of cylinders; and the second 
is to shorten the crank-shaft, and to con- 
nect all of the pistons as closely as pos- 
sible to one point, or the least number of 
points that can be mechanically arranged. 
In the ordinary four-cylinder motor, there 
is at any instant only one crank pin 
fully loaded by the explosion, while the 
other three are doing less than their max- 
imum work; thus, as the stress is less, 
they could be built much lighter were it 
not for the maximum stress of the ex- 
plosion. 

To obtain this construction, the motor 
used in the R. E. P. bis. has seven cylin- 
ders, air cooled, mounted like the points 
of a star on the upper side of a circular 
crank case. Four cylinders are placed 
in one plane in front, and three in an- 
other plane in the rear, and they are 
“staggered” in such a way that the air 
can blow between two front cylinders 
directly upon one in the rear. The crank 
shaft has two throws 180 degrees apart. 
Four connecting rods are connected to 
one bearing on one crank pin and three 
to a single bearing on the other. There 
would be certain advantages if an even 
number of cylinders were placed at equal 
distances around a circular crank case, 
but the counter difficulties, such as those 
of ignition and lubricating cylinders in a 
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FIG. 


reversed position, caused the arrangement 
of the motor as it is. To balance the 
crank shaft with four pistons on one 
crank and three on the other, one of the 
sides of the crank is hollowed out, while 
the other is solid. The crank shaft is 
very short; it is made of chrome-nickel 
steel, and has an extra long bearing at 
the propeller end. 

The pistons are made from solid steel 
and the head is unusually thin, but is 
strengthened to resist the force of the 
explosion. The bearings for the wrist pin 
are in a separate piece screwed into the 
head of the piston. There are two rings 
for each piston, which weigh complete, 
1 3/10 pounds. Each cylinder of the 
earlier motors has a mechanical inlet and 
exhaust valve operated by a single piece 
of mechanism. This double valve is ac- 
tuated by a rocker arm operated by one 
cam, which suffices for all the cylinders. 
This cam turns in the opposite direction 
from that of the motor, four times slower 
than the driving shaft for .the five-cylin- 
der motor, and five times slower for the 
seven-cvlinder. This cam has a double 
face, one for each set of cylinders. Ig- 
nition is accomplished by a high-tension 
Simms-Bosch magneto, and two carburet- 
ers are used. The cylinders are air- 
cooled, and have thin ribs to increase the 
radiation surface. Lubrication is secured 
by the splash system. Protecting plates 
have been fixed at the base of the cylin- 
ders at the extreme left and right of the 
crank case, to prevent an excess of oil 
entering them. The bore of the cylin- 
ders is 85 millimeters (3.4 inches) and 
the stroke 95 millimeters (3.8 inches). 

These motors are exceptionally light; 
the weight complete, without water, of 
the 20-25 horsepower is 53 kilograms 
(118 pounds); the 30-35 horsepower, 68 
kilograms (150 pounds); 40-50 horse- 
power, 97 kilograms (213 pounds). 
If a fan were added, it would increase 
the weight 9 or 10 kilograms (20 to 22 
pounds). The horsepower is obtained 
at a speed of 1400 revolutions per 
minyte. The complete crank case weighs 
1134 pounds. 

The R. E. P. motor of the latest de- 
sign has separate inlet and exhaust 
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4. ESNAULT-PELTERIE AEROPLANE IN FLIGHT ° 


valves placed diagonally in the cylinder 
heads, instead of the combined valves 
used formerly. Both valves are con- 
trolled by the same rocker arm operated 
by a double-acting tappet rod. The tap- 
pet-rod motion is communicated by a 
cam ring having a grooved path. The 
new model is about 20 kilograms (44 
pounds) heavier than its prototype, owing 
to this change in design, but the com- 
bined valves were not found altogether 
satisfactory and were abandoned. The 
seven-cylinder, 30-35-horsepower motor 
is used in the R. E. P. II bis and is 
mounted in the extreme front of the body 
frame by four bolts. 


THE PROPELLER 


The propeller has four blades; it is 
meters (6% feet) in diameter, and 


t 


is fastened directly to the crank shaft of 
the motor. The reservoir for oil holds 
6 liters (1% gallons), and 40 liters 
(10'% gallons) of gasolene are carried, 
which is sufficient for a two hours’ 
run, 


STARTING AND LANDING 

The starting and landing are accom- 
plished by means of wheels arranged 
quite differently from any other machine. 
Two bicycle wheels are placed tandem di- 
rectly under the body; the front one is 
the larger and supports the greater part 
of the weight of the machine; the smaller 
wheel is placed at the rear and supports 
the tail. At the extremity of each wing 
another bicycle wheel is _ fixed to 
prevent the wing from. striking the 
ground when the machine has not at- 
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Fic. 5. ESNAULT-PELTERIE AEROPLANE REPAIR KIT 
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tained sufficient headway to allow it 
to maintain its equilibrium on the two 
central wheels. The large center 
wheel is provided with an oil, pneumatic 
shock-absorber, which takes up _ the 
jar when going over irregular ground 
and which acts more powerfully when 
an abrupt landing is made. The 
vibration caused by the roughness of the 
ground is absorbed by an air chamber 
which forms a pneumatic cushion against 
which a piston attached to the wheel acts; 
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the more powerful action necessary 
caused by an abrupt landing is taken 
up by an oil shock-absorber by means 
of which the liquid contained in it is 
ferced by the shock to pass through a 
small orifice, which gradually relieves 
the pressure and prevents the machine 
from becoming broken on its return to 
the ground. 

Thus far, this machine has not been 
very successful in its public perform- 
ances. 
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REPAIR KIT 

Fig. 5 shows a regular aéroplane re- 
pair kit put together by this firm. De- 
tailed description is unnecessary, but it 
seems to be complete from the vise at 
the top, to the coil of wire at the bot. 
tom. It is of particular interest as show- 
ing the detail with which the mechanical 
side of aviation has developed in France. 
Again, it can be looked upon as the lineal 
descendant of the little road repair kit of 
bicycle days. 








Practice of Following Up Sales 


By L. L. Arnold 








One of the principal slogans of the life 
insurance companies is, “Our satisfied 
policy holders are our best advertise- 
ment”; nevertheless they keep on adver- 
tising just the same and simply use these 
“satisfied policy holders” when they find 
that they are neighbors to some good 
prospect. This matter is generally left 
entirely in the hands of the local sales- 
man, who is no salesman at all if he 
hasn’t “satisfied policy holders” on his 
list of his own production. 

There is no refuting the truth of this 
slogan and the machine-tool manufacturer 
who succeeds in reproducing this method 
of clinching his sales, so that the main 
office or salesmen will be sure that any 
user referred to is a satisfied user, will 
soon find that his advertising has 
achieved a new power “over night.” 

The selling conditions are different to 
some extent but the result desired is the 
same and it certainly can be attained. 

Almost every manufacturer at present 
has a card file of his customers indexed 
by States, showing name and location of 
customer, hind of machine, when sold, 
by whom sold, perhaps the price, and 
should have an estimate as to probable 
prospects. Here is the basis of his sys- 
tem for following up sales. 


THE MACHINE REPORT 


These cards should have a blank space 
following the word “reported,” into which 
could be written the reference number 
corresponding to the “report” in a ver- 
tical letter file. These reports being filled 
out by the fc!low-up man and mailed to 
the main office daily, would serve to keep 
a general check on the man or men and 
the report form could be made to .cover 
almost any information desired by the 
manufacturer, as to the uses to which the 
tool is being applied and the results at- 
tained. 

If the follow-up man should find that a 
tool or machine was not giving satisfac- 
tion, he could rectify the trouble and ex- 
Slain in detail, in a space provided in the 
report, just why it was not giving satis- 
faction on his arrival, and thus any in- 
ierent weakness in the machine, should 
uch exist, could be rectified. 


Any index card showing the sale as 
“reported” could be depended upon as a 
reference and perhaps for a demonstra- 
tion. 

Much good advertising matter could be 
collected from these reports, showing re- 
sults attained in various shops, of course, 
by permission of the management should 
details encroach on personal rights. 

Sales could be grouped and routed so 
the follow-up man could do the most 
work with the least expense and loss 
of time and ofttimes he might be able 
to suggest some prospects not already 
reached by virtue of his many friends and 
acquaintances. 

Perhaps he might be denied admittance 
to some shops; in which case their value 
as a reference would amount to very lit- 
tle anyway, because shop owners or man- 
agers who are so conservative (7?) are 
generally equally so when asked ques- 
tions relating to the success or failure of 
tools in their shops. In these cases the 
“reported” blank had best remain blank 
— it’s much safer. 


THE FOLLOw-UP MAN 


Suppose a manufacturer of grinding 
wheels should send out men to follow-up 
his wheels, not on single orders—he 
couldn’t afford to—but to prominent cities 
and their outlying towns where the record 
of sales showed wheels to be in use; 
allow these men to have at their central 
base a sufficient variety of wheels to meet 
all conditions of demonstration, and then 
have them be sure that in every shop they 
visited the wheels used were those best 
adapted for the work and that the oper- 
ator and perhaps the foreman  under- 
stood why. How much chance would 
there be of those shops or operators de- 
siring to change makes of wheels ? 

One important point must be borne in 
mind, however: This is no fat job for 
the prodigal son or favored nephew, and 
the manufacturer in his selection of his 
follow-up"man decides then and there the 
success or failure of the scheme. 

The man must necessarily be efficient 
mechanically; have the ability to ap- 
proach men of high and low degree in a 
pleasing manner; be able to impart his 


knowledge without being offensively pa- 
tronizing; and above all things be ob- 
servant and able to reason out the cause 
and effect of new or strange conditions. 

He should never be allowed to receive 
an order for new material as his strong- 
est argument for attention will be the fact 
that he is no salesman and is going 
through life with the single purpose of 
securing the best attainable results from 
the machines while working under vary- 
ing shop conditions. 

Numerous examples of misused or un- 
used machines and tools could be cited, 
but it is hardly worth while to take up 
space here with their recital, as every 
manufacturer and almost everyone else 
who goes through life with his eyes open 
could probably describe as many. 

It is because it is practically impossible 
te find a shop that does not contain ex- 
amples, that this subject of following up 
sales has attained its importance. 








Development of Single Pur- 
pose Tools for Railroad 








Shops 
Those who remember the railroad shop 
of the old days, with its few machine 
tools of ancient lineage and small ca- 


pacity, can scarcely fail to be impressed 
with the development that has taken place 
within the last few 

It is also interesting to note that this 
development has been very largely along 
the line of single-purpose This 
was, of course, almost necessary with 
such machines as the wheel lathe and the 


years, 


tools. 


quartering machine, but it has been ma- 
terially extended until it includes such 
machines as the rod-milling machine, the 
frog and switch planer, the frame slotter 
and driller, and similar tools. 

It is not usual to find such a machine 
as a heavy miller built specially for one 
job in any other kind of work, or a 
planer so designed as to be able to handle 
one particular job, and yet it is a step 
in the right direction and credit should be 
given the railroad shops for it. 
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Diagram for Area of 
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Segment By L. 7. Hewes and H. L. Seward 








While there are tables published for 
obtaining the areas of segments of cir- 
cles, it may safely be stated that few, 
if any of these, which are in useful 
form, have been obtained from an exact 
formula. Practically all of them are ap- 
proximate. 

In the accompanying cut is illustrated 
a diagram which, when the radius of the 
circle, and the ratio of the hight of the 


segment to the radius of the circle are 
known, the area of the segment may be 
at once obtained by the use of a straight 
edge laid upon the diagram. The exact 
formula for the area is as given on this 
chart and also the directions fer use 
are there shown, together with three ex- 
amples which will illustrate the method. 

Unlike most devices for areas of seg- 
ments, it will be seen that the chart ap- 


plies to segments greater than a semi- 
circle; in fact, one of the examples shows 
the obtaining of the area of a semi-cir- 
cle and the third example shows the lim- 
iting case where the segment becomes 
equal to the entire area of the circle. 
It is believed that this chart will be of 
considerable interest and usefulness to 
those desiring some quick and simple 
method of obtaining such areas. 








Machining the Arm 


Seats in Flywheels 


By J. 1. Towlson 








Not all shops are equipped with just 
the machine tools which we would choose 
for the purpose of performing various 
operations on engine and machine details 
as they come along, and the man who is 
charged with the mission to see any par- 
ticular job through has to resort to va- 
rious expedients, and in the interests of 
his employer and for his own credit, to 
make the best possible use of the plant at 
his disposal. 

I once heard a clever engineer say, 
“Give me a lathe and a shaper, and, with 
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Boring Arm Seements. 


MACHINING THE ARM 


rigs and jigs I will do anything in the 
machining line,’ and it is remarkable how 
far he was right. 

An instance is given in the following: 
In a small shop some half a dozen en- 
gines came along; they were compound 
condensing, with cylinders 22 inches and 
36 by 50 inches, and requiring 
flywheels 14 feet diameter. These 
wheels weighed about fourteen tons and 
were made up with eight segments, eight 
arms and a boss. 

We had no slotter, millers, nor boring 
machine. The ends of the segments were 
faced off, on a small planer, by fixing the 
on brackets attached to the 


inches 
in 


segments 


planer bed, and carrying the tool and rest 
on the planer table. The large keyways 
were chipped out and finished by filing, 
and were finished flat and true, quite 
equal to any machine job. For boring the 
arm seats in the segments, and in the 
boss, we made use of a heavy face-plate 
lathe, which did the job finely and with 
little cost for tools. 

Fig. 1 illustrates the method of boring 
the arm seats in the 48 segments, 
while Fig. 2 shows the lathe prepared for 
boring the 48 arm seats in the fly- 
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Boring Arm- Seats in Boss. 


American Machinist 
SEATS ON FLYWHEELS 
wheel bosses. A is the face-plate; B, 
the bed plate; C, the headstock; D is a 
tool bar with locating hub; E is the pit, 
and FF are girders carrying the heavy 
compound rest. G represents the segment 
to be bored while G’ is the boss. H is the 
boring tool; // are pin gages for setting 
the segments parallel with the face plate, 
while J is a square by which the segment 
is centered from the circular grooves in 
the plate. 

To bore the segments it was only nec- 
essary to bolt them on the heavy tool base 
of the top rest, level it with a surface 
block, set it true with the pin gages and 
square and feed up the segment 





with the top rest toward the tool H. 

To bore the six bosses for the arm 
seats, upon finding the tool base of the 
top rest much too high, we removed the 
top rest, placed the bottom slide at right 
angles with the face plate and fixed a 
casting where the top rest was taken off. 
This casting was provided with a post 
which was made to fit the main bore of 
the flywheel boss, with a face the correct 
hight, on which to seat the flywheel boss. 

Having this post or guide correctly cen- 
tered with the lathe for the first boss, it 
was correctly placed for all of the arm 
seat bores. It was only necessary to line 
off the bosses, step out the arm seat bores 
and strike setting circles therefor. 

This method of machining the arm seats 
was most successful, the boring tool hav- 
ing an excess of power behind it, while 
the method of fixing on the heavy rest 
was substantial; the job was done _ in 
quick time, and the method was applied 
for all future jobs which came along. 

London, England. J. T. TowLson. 








Western Electric Pensions 








In March, 1903, the Western Electric 
Company set aside $400,000 out of profits 
as a permanent fund for a system of pen- 
sions, and later $150,000 was added with 
the further provision $150,000 might be 
added to the fund in subsequent years. 
The fund, with accrued interest, now to- 
tals $597,500. 


All employees who have reached 
the age of 60 and have been in 
the company’s service 20 consecutive 


years are eligible to the pension privil- 
eges, whether able to work or not, an 
are not debarred from going into othe 
business if they accept the pension pri\ 
ileges. Employees who have been 3 
years in service or who have reached th 
age of 55 and been 25 years in servic 
may on recommendation of the pres 
dent be granted a pension allowance. An 
employee who has been 10 years in set 
vice and through injury or sickness ha 
been incapacitated from work, may re 
ceive aid from the fund at the discre 
tion of the pension board. 
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Lettens from 


Practical Men 


Binding Magazines at Home 








There are magazines of such a nature 
that after they are a few weeks old there 
is little chance of their being ever referred 
to again. The AMERICAN MACHINIST is not 
in that class, however, and although the 
subscriber does not wish to destroy them, 


he may not care to spend the money 
necessary to have them bound in fancy 
style. Neither does he consider it wise 


to clip out the articles which happen to 
interest him most at the particular time 
with the idea of putting them in a scrap 
book or clipping file, because he knows 
that many of the articles he may not even 
care to read at the time will perhaps at 
some later date be just exactly what he 
is looking for in connection with some 
new job. 

For some time I have made it a prac- 
tice to do my own binding in the follow- 
ing easy way: 

About once a year, usually near the 
beginning of the new year, I sort out the 
numbers according to date, making sure 


a. 








if 
wv 
. imerican Machinist 
Jic FOR PIERCING MAGAZINE FOR BINDING 
that none are missing, and then tear 


off the advertising pages, with the excep- 
tion of those at the front of the first 
number and the back of the last one. 
They not only make good fly leaves as a 
protection for the inner ones, but quite 
often are of interest at some later date. 
It should, perhaps be mentioned that the 
small wire staples are also removed. 
The next step is to make a simple jig, 
as shown in the sketch. The upper board 
is free to slide on the nails, which also 
as the locating pins. The three 
pairs of holes are placed about '% inch 
iway from the row of locating pins and 
ipproximately four inches apart, while 
the first one is perhaps two inches from 
the end nail or locating pin. The holes 
f each pair should be ™% inch apart and 
1ade, through the upper board only, with 
he same awl that will be used for pierc- 
ig the magazines to be bound. 
bove spacing will allow for three staples 
1 the larger magazines, such as AMERI- 
\N MACHINIST and two, all that are 


serve 


he 


eeded on the smaller sized ones. 
Proceed by 


taking the first few is- 


ee 9 EN wes Uy —— 


sues of the magazine, or enough to make 
a thickness of perhaps '4 inch, lift the 
top board of the jig and place the sheets 
in with the first pages facing up. The 
back and lower edges, which have first 
been evened up by tapping them on the 
table a few times, are placed against 
the locating nails or pins and the top 
board is then securely held down with 
one hand while with the other holding 
the awl, the entire thickness of paper is 
pierced. Care in first making the jig 
should be taken to see that the end lo- 
cating the nail is at the lower edge of 
the sheet, for if the upper edge is used 
as a guide, the lower edge of the bound 
volume will be quite irregular and make 
it difficult to properly set the book on a 
shelf. 
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Concerning the Details of 


Making Things in Machine Shops 
from the First Sketch to the Sale 


back and will help to prevent the outer 
leaves from tearing off the wires so eas- 
ily: If one cares to go to the trouble, 
backs may be added if straps of cloth, 
to which the back may be glued, are 
bound around the back and held under 
each end of the staples. 

This method is certainly cheap and 
easy and will be found quite an improve- 
ment over trying to keep the loose num- 
bers for any length of time. 


Racine, Wis. MEROWE. 








A Rig for Turning Umbrella 








Fittings 
Figs. 1 and 2 show a familiar umbrella 
fitting for anchoring the stretchers, or 
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A Ric FOR TURNING UMBRELLA 


As each section is completely pierced, 
it should be threaded onto soft iron- or 
copper-wire staples, otherwise the vari- 
ous leaves may shift with respect to each 
other and necessitate threading on a few 
pages at a time. After the entire vol- 
ume is assembled, the back should be 
tightly compressed while the staple ends 
are cut off about inch long and bent 
over. It is needless to try threading the 
wire through in the direction opposite 
from that in which the awl passes, as the 
bur formed as the awl passes through 
each sheet will catch the end of the wires 
instead of guiding them on through. 

If desired, strips of heavy pasteboard 
may be bound in on either side of the 
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FITTINGS 


wires which carry the cover, at the point 
where they meet in the center. 

These fittings are sometimes made of 
castings, consisting of a soft yellow brass, 
and sometimes of stampings, made from 
the sheet. They are bored very slightly 
taper, by gripping them in a pair of pliers 
with special jaws and holding them by 
hand on a revolving reamer. They are 
turned, grooved and faced in the manner 
shown at Fig. 5. A shows a nose screwed 
onto an old 12-inch lathe spindle which 
holds the taper mandrel B. C is the work 
in position on the mandrel. The chief 
point of interest lies in the manner in 
which it is driven on and knocked off the 
rotating mandrel without stopping the 
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lathe. This is accomplished in the fol- 
lowing manner: The tailstock is of the 
lever type as shown, H being an arm for 
carrying the pivot pin J, which supports 
the lever J, which has a slot K. L is a 
brass block, and M the stud for connect- 
ing the tail spindle G to the operating 
lever J. F is a malleable casting, also 
shown in end view at Fig. 6, and side ele- 
vation at Fig. 7, it is secured to G by the 
set screw shown. Figs. 3 and 4 show an 
adjustable gray-iron strap which is slid 
on G at the back end and forms a stop. 

The work is slipped on the mandrel by 
hand, the lever J pulled, and the end of 
the barrel G forces the ferrules tight on 
the mandrel, until the stop, Figs. 3 and 4, 
comes into operation. The two circular 
forming tools D and E are then brought 
up to the work by the cross-slide lever 
until the stops are reached. When the 
work is completed the backward stroke 
of the handle J pulls the work off the 
mandrel by the two horns on the end of F 
coming in contact with the grooved col- 
lar on the work. 

The cost at which the operation com- 
plete can be performed is really sur- 
prising. A girl can turn from 400 to 500 
per hour. 


Sheffield, England. J. GRAYSON. 








Shaping the ‘Veeth of Internal 
Gears and the Toothed Taper 
Hole in Shifter Fingers 


for Automobiles 








The halftones and line cut show a fix- 
ture designed by Mr. Lipe, of the Brown- 
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THE FIXTURE 
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Fic. 2. DETAILS OF THE FIXTURE 

Lipe Gear Company, Syracuse, N. Y., for 
shaping internal work used in automobile 
Fig. 1 shows the fix- 
Kelly shaper. 
A of the 


transmissions, etc. 
ture mounted on a 
Mounted on the main shaft 














Fic. 3. SHAPING INTERNAL TEETH IN 
SHIFTER FINGERS 


shaper is a _ sprocket wheel which, 
through a chain, drives a sprocket of the 
same size mounted on the shaft B of the 
fixture. 

The line cut, Fig. 2, shows the internal 
arrangement of the fixture. The driving 





we 
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sprocket B is mounted on the shaft C. 
At the other end of the shaft C a single 
oin-like tooth D is formed, which meshes 
with the rectangular slots 7 in the rotat- 
ing part K of the fixture. Formed on the 
body of the shaft C is a cam slot E, 
vhich through the pin F actuates the 
ocking pin G, which engages the locking 
slots H in K. The fixture is so timed that 
the indexing occurs as soon as the tool 
eaves the work on its return stroke. 

In Fig. 1, alongside of the ram are 
shown two internal gears shaped on the 
fixture. In Fig. 3 are shown two shifter 
fingers, one in the jig in the fixture and 
one alongside the head. The holes in 
these are tapered and the fixture is con- 
sequently tilted so as to obtain this re- 
sult. In front of the fixture in Fig. 3 is 
shown the gage for these holes. The 
output is about 50 complete fingers per 
10-hour day. 


New York. E. M. BAIN. 








An Improved Tap for Pipe 
Fittings 








made for 


It was 


and 2 show a tap 
fittings. 


Figs. 1 
tapping malleable-iron 


made with 16 threads to the inch and had 
inches to the foot. 
tap 


a taper of | 
The 


castings for which the was 
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MPROVED TAP FOR FITTINGS 
ide have six holes in a circle. These 
stings are rights and lefts, that is, 

are tapped right and left hand. The 


Yes going into them are, of course, 
aded right and left hand. The six 
are started first in the left-hand 


les, one turn on each tube. The right- 
nd casting is then put in place and the 
Ss are started in their respective holes 


ordinary pipe tap leaves a thin 
id at the outside of the hole, which 
ipt to get turned over and cause 
ble when screwing the pipes in. 
g. 1 shows the blank for the im- 
1 tap. A hole was drilled at A 


the thread to run into. 

Vhen the thread was finished, the cut- 
edge of the grooves was 
d to come at B so that when the 
vas run in to full depth a full thread 
left at the front of the casting. This 
thread is sometimes called a “Higby” 
id, the reverse of it is often formed 
e end of lathe spindles so as to push 


one of 


dirt ahead that may be lodged in 
or face-plate threads. 
tapping, the tap is run about '% 
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inch past the last thread on it, counter- 
balancing the casting and leaving a 
square end on the last thread. With the 
castings finished in this way, the tubes 
enter readily. C is a '4-inch, half-round 
oil groove. D is a groove for the pawl 
to engage in to hold the tap in the ma- 
chine. 


Elmira, N. Y. J. C. DAwson. 








Rolling Threads in a Turret 
Lathe 








This method of threading work is quite 
satisfactory, where the pitch is not too 
and the diameter not too small. 
Not long ago we had an order for some 
small brass tips like the sketch, Fig. 1. 

These were to be made from 1-inch 
diameter rod brass, and it will be seen 
that the thread is in such a position that 


coarse 








THE 


THREADED WoRK 


Fic. 1. 
The Work. 
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A = Outside Diameter of Work. 

B Pitch Diameter of Work (A-') Constant) 
P Pitch of Thread on Work. 

L = Lead of Thread on Work. 
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was 12, cut double. This, at first, may 
seem strange to some, but the pitch cir- 
cumference of the roll was of such length 


that it made one turn to two turns of 
the work. This explains the difference 
in the lead of threads. 


We have used the formula under 
sketch, Fig. 2, with success, for obtaining 
the diameter of the roll. 

These rolls may have a pitch diameter 
three times the pitch diameter of the 
work, by threading them with a lead 
three times the lead of the thread on 
the work, or if the work is of a large 
enough diameter, the roll may be made 
with the pitch diameter equaling the pitch 
diameter of the work. , 


Such rolls, of course, can be made a 
great deal cheaper than a die, or set of 
chasers for a die head, and may be 
used either in a tool post on the cut 


off slide being brought up to the work 
and fed to a stop, or held in a special 
holder, passing under the work, this ne 
cessitating the roll being set at an angle 
equaling the tangent of the angle of the 
thread. 


Peoria, III. SAM KINSEY, JR. 








Cold Water Annealing 








A correspondent calls attention to the 


old method of cold-water annealing re- 
ported to be highly successful on the 
The Roll. 
KAN \f 
(] 


| 
WWhAYVNY : 
A= Outside Diameter of Roll. 
B= Pitch Diameter of Roll. 
P= Pitch of Thread on Roll. 
L= Lead of Thread on Roll, 


Then for the Diameter of Roll, or A’ we have the following 


formula A 


Fic. 2. DIAGRAM OF WORK AND ROLI 


would be necessary 
complete it. 
this 


die, it 
operation to 
We at once that by 
thread, could finish the piece 
plete before cutting from the bar. 

The roll and forming tool made 
and the piece was finished in the follow- 
ing manner: First, it formed with 
the forming tool held in the cutoff slide; 
second, it was drilled and bored with a 
held in the turret, then the thread 
was rolled, the roll being held in the 
opposite tool post of the cutoff slide, 
and last, it was cut off with a special cut- 
off tool held in the turret. This method 
of finishing proved very satisfactory and 
was quite rapid. 

The thread on the work was 24 pitch, 
sharp V, the thread on the roll 


if cut with a 


for a second 
saw rolling 
we com- 
were 


was 


tool 


while 


» (A-'5 Constant of P) ]+ 


2 Constant of P. 


TH FORMULA FOR ROLL DIAMETER 
common grades of steel. It is to heat the 
steel to a dull red and then holding it in a 
dark place until the red disappears and 
the steel turns black. The is then 
dipped in cold water and can be easily) 
filed. Of method can only 
be used where it is desired to anneal the 
end of the piece, as it would be dif- 
ficult to cool the work evenly. For smal! 
profile etc., it is 
handy because waiting is unnecessary. 

Another way of testing the “dipping” 
heat is to allow the piece to cool gradual- 
ly, at the rubbing steel 
with a piece of pine. When 
the nearly cool enough to dip, 
small particles of charred wood will rub 
off, stick to the steel and glow moment- 
When the action ceases dip. 


steel 


course, this 


machine cutters, very 


time the 


dry 


same 
white 


steel is 


arilv 
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Discussion of the 
Previous Question [ps 


Arithmetical Proofs 








There has been so much in your paper 
about the “Rule of 9” and its usefulness 
in checking up additions, subtractions and 
multiplications, that it is a wonder no one 
has sprung the “Rule of 11,” which is 
more convenient and practical. The rule 
of 11 is based on a check number found 
by dividing any amount by 11, the amount 
left over being the check number. If this 
left over amount is a multiple of 11, the 
check number is 0, no matter how many 
times 11 is contained in it. It will be 
evident that these check numbers vary 
from 0 to 10, as any amount can be re- 
duced to these denominations. 
Ten is written X, the Roman symbol for 
it, to maintain single figures in the check 
number. As it would take too long to 
divide each amount by 11, a simpler way 
te find the check number, which is the 
amount left over, is used. 

This rule may seem hard at first, but 
is easily mastered, especially by one used 
to figures and mental arithmetic. In 
finding the check number of any figure, 
begin at the right hand; subtract the tens, 
thousands, hundred thousands, etc., from 
the hundreds, ten thousands, mil- 
lions, etc. Another way to put it, is; be- 
ginning at the right hand of the number, 
take the sum of the second, fourth, sixth, 
eighth, etc.; or the even digits, from the 
sum of the first, third, fifth, seventh, etc., 
or the odd digits. Always find the sub- 
trahend first, then find the minuend, and 
the remainder is the check number. If 
this remainder is greater than 11, it can 
be reduced to its least denomination in 
the same way. If the subtrahend is 
greater than the minuend, add 11, or a 
large enough multiple of 11, to the latter; 
subtract, and the remainder is the check 
number. 

For an example, take the multiplica- 
tion on page 607, Volume 33, Part 1, 
2854 x 3271 9,335,434. Beginning at 
the right of 2854, we subtract the tens 
and thousands, 5 plus 2, from the units 
and hundreds, 4 plus 8; or 7 from 12 
equals 5, the check number of 2854. 
Now take 3271 and add 7 plus 3 to get 
X (10), the subtrahend. This cannot ve 
deducted from 1 plus 2, the minuend, so 
add 11 to the latter, and we have; X (10) 
from 3 plus 11 equals 14, or a check 
number of 4. Multiply these check num- 
bers to prove the multiplication; 5 « 4 


one of 


units, 


is*20, which reduces to 9, as 2 must 
be deducted from 0O which, as said 
above, is the same as lI. Then 
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find the check number of the pro- 
duct above, 9,335,434; subtract 3 plus 


5 plus 3, or 11 (which is 0), from 4 
plus 4 plus 3 plus 9, which is 20, or 
as shown above, 9. This corresponds to 
the 9 just obtained by multiplying the 
check numbers of the multiplicand and 
multiplier. 

Printed out it looks very complicated, 
but with a little practice these check num- 
bers can be found very quickly. For in- 
stance, I can see at a glance that 4, 4 
and 3, the subtrahend, would cancel 3, 
5 and 3, leaving 9 as the check number. 

The most practical use for this check 
is in bookkeeping. It is not a system of 
bookkeeping, but if properly used, it is a 
check on all transfers, and can be used 
with any system, where there is not al- 
ready a better way of proving postings, 
etc. Remember that the check of the 
sum must equal the sum of the checks. 
Take a lot of figures, as in a sales book; 
add them up and put down the check 
number of the sum. In transferring the 
different amounts ito the ledger, place the 
check number of each opposite it in 
the ledger, and carry this check num- 


ber back to the salesbook, also plac- 
ing it opposite to its amount, con- 


venient for adding and carrying forward. 
Be sure to carry the check number you 
set down in your ledger opposite to item 
in salesbook, and do not try to compute 
it twice. 

When all items are posted, if the work 
has been done correctly, the sum of the 
check numbers will equal the check of 
the sum, proving the posting and the 
addition of the salesbook. This must be 
cerried through all the postings to the 
ledger, whether debit or credit. In add- 
ing up balances on the ledger, again the 
sum of all entries posted can be checked, 
as the sum of the check numbers op- 
posite each item must equal the check 
number of the sum. In taking off credits, 
the subtraction is checked in the same 
way, the check number of the balance 
being carried to the trial balance, where 
proof of addition can be made by adding 
up these check numbers. In carrying 
balances from one page to another, just 
forward the check number with it, and no 
mistake can occur without its detection 
when balance is struck. 

If the right amount is carried to the 
ledger from the sales book, but the wrong 
check number should be set down, it is 
evident that this wrong check number 
sales book, the 
show in the addition on the 
If the wrong amount is car- 


being carried back’to the 
error will 
salesbook. 





Letters from Our Readers Show: 

ing How Many Men of Many~ 
} Minds Look upon Various Subjects 
Opened up in Previous Numbers 


ried to ledger, the wrong check num- 
ber will be deduced and carried back to 
salesbook, where the error will again 
show on the salesbook addition. This will 
be seen to be an automatic check on all 
postings and transfers, if properly used, 
and while it does not eliminate errors, it 
will finally point to the exact account on 
which the error was made. With a little 
practice, one gets to feel a security about 
his work and can do it in about half the 
time required where no checking system 
is used and care is taken to exclude er- 
rors. Besides this, it checks all ad- 
ditions by merely adding a single column 
of figures. The beauty about it is that 
the error shows on the very account, and 
on the very invoice of that account where 
error was made, provided the error ever 
gets to the ledger. Most of them show 
up on the addition of the books of orig- 
inal entry. 

This rule is not good for checking di- 
vision. Also while the rule is mathemati- 
cally correct, there are some chances of 
error that would not be discovered by 
the check number. For instance, the 
check number for 0.60 is the same as for 
60.00; for 6.00 it is the same as for 
600.00. It will catch ordinary transposi- 
tion of figures, but will not catch an error 
if two even or two odd numbers are 
transposed, but this is an error seldom 
made. The saving in time is accomplished 
by having the hand and mind work at the 
same time. For example; in posting, the 
mind takes cognizance of an amount on 
the salesbook, carries it, and the hand 
enters it on the ledger. While this is be- 
ing done, the mental operation of finding 
the check number takes place and by the 
time the entry is made, the check num- 
ber is ready to be jotted down in the 
ledger. When going back to get the 
next posting from the salesbook, this 
check number is carried back and placed 
in salesbook just opposite the amount 
posted, and the operation is repeated un- 
til all postings are made. 

The only errors that can occur, without 
the check showing them automatically 
are where the correct amount, and the 
amount posted in error, have the same 
check number. 

If I had to keep a big set of books 
without an adding machine, I would not 
part with the use of this rule for a good 
many hundred dollars, and I need the 
money too. 

A. M. WATCHER, SECY.-TREAS. 

Queen City Machine Tool Company. 


Cincinnati, O. 
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Machining Half Bearings 








I have read with interest the article by 
Cc. S., “Machining Half Bearings” on 
page 1140, Part 2, Volume 32. Now hav- 
ing been up against the same problem 
myself, perhaps the method I adopted of 
producing similar pieces will be of in- 
terest to C. S. and others. 

I made metal patterns to obtain clean 
castings as near to size as possible. On 
arrival from the foundry they are pickled 
to soften the skin. 

They are next taken to a disk grinding 
machine to have the faces AA, ground 
straight and flat to a certain hight from 
the back. After this they are taken to 
the lathe and held in a chuck, Figs. 1 
and 2, for boring and facing. 

The chuck itself is a cylindrical iron 
casting which is bolted by three bolts on 
to the face plate, and is self setting by 
the spigot S which is engaged by a recess 
in the face plate. In the center of the 
chuck, and from the outer end, a hole is 
bored so that the half bearings can be 
inserted. 

Through the chuck and at right angles 
to the face plate there are two rectangu- 
lar spaces cut through the body of the 
chuck, the edges BB, being on the same 
center line that passes through the face 
plate, and lathe center. 


Fic. 3 
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bearing E is then placed across these two 
pieces of steel and clamped into position 
by the screws FGH. The screws DD, 
are then loosened and the square strips 
CC, removed. The lathe is now turned 
half a revolution and another half bear- 
ing J is placed on the top and concen- 
tric with E, being secured in position by 
the screws KL M. The boring, facing and 
reaming tools being fixed in the turret 
the job is now proceeded with in the 
usual way, the ends NO and the flange 
being made to size while in the chuck. 

To machine the outside of these bear- 
ings, they are mounted upon a cast-iron 
base plate in pairs, Figs. 3 and 4 which 
is also secured and centralized to the 
face plate by bolts and a spigot. In the 
front side of the plate a recess is formed, 
and the boss turned so that the half bear- 
ings may fit snugly, tley are held in this 
position by the clamp plate P and nut R, 
whose stud is centered so that the tail- 
stock may be brought up to steady the 
job during the turning operation. 

London, England. A. H. PIERCE. 








Poisonous Effects of Harden- 
ing Method 








After reading the article on “Bal! Bear- 
ing Center and Hardening Method” by 
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MACHINING HALF BEARINGS 


To set the bearings for boring two 
ieces of steel machined square, C C,, 
igs. 1 and 2, are passed through the 
1uck and pressed down on the faces 
One-half the 


B, by the screws DD.,. 


W. D. Forbes on page 157, it occurred to 


me that there might be some danger at- 
tached to his hardening method due to 
the evolution of poisonous gases. 


Mr. Forbes states in his article that the 
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current used was heavy although not say- 
ing how heavy. The resistance of the 
cyanide solution would vary so much 
with the shape of the pot used, that one 
could hardly state, without measuring, 
just how heavy it would be. I should 
think, however, that it was above 100 
amperes at the stated electromotive force 
(250 volt). 

A hundred amperes would evolve in 2 
seconds (the time stated by Mr. Forbes 
to harden the piece) 54 cubic centime- 
ters of cyanogen gas at the ancde or posi- 
tive terminal. The above is calculated at 
atmospheric pressure and 70 degrees 
Fahrenheit, which is a fair average shop 
temperature. 

This cyanogen gas may unite with the 
hydrogen liberated at the cathode or neg- 
ative terminal due to the action of the po- 
tassium deposited by the current on the 
water. Whether this reaction takes 
place or not depends on the distance 
between the electrodes. Should the ac- 
tion take place hydrocyanic acid (prus- 
sic acid) would be formed. The ultimate 
result would, however, be the same for 
both cyanogen and prussic acid are highly 
poisonous. I have spoken to men in the 
medical profession who say that cyanogen 
evolved in the quantities shown above, is 
highly dangerous if not confined to a 
fume chamber. 

Even were the danger slight, if more 
than one operation is performed at same 
time, or several pieces hardened one 
after the other, the gases might accumu- 
late and become dangerous. It is useless, 
therefore, to undergo the risk when a very 
simple remedy may be applied. 

Were an alternating current used, in- 
stead of the direct current suggested by 
Mr. Forbes, there would be none of these 
gases evolved. In this case potassium and 
cyanogen would be evolved successively, 
and in rapid succession, upon each elec- 
trode. Here they would combine and 
again enter into solution as potassium 
cyanide. 

Brooklyn, N. Y. G. W. JANSON. 








A structural steel contract of unusual 
magnitude, equaling that of the largest 
bridges, is to be placed by the Isthmian 
Canal Commission. It is for the manufac- 
ture, delivery and erection of about 58,- 
OOO tons of steel for the 46 gates of the 
Gatun, Pedro Miguel and Miraflores 
locks. These gates are from 47 feet 4 
inches to 82 feet high and are constructed 
of steel throughout. Some idea of the 
magnitude of the work involved in them 
can be gained from the fact that if the 92 
leaves could be piled one on top of the 
other they would make a tower 1.2 miles 
high. Figures of such magnitude in re- 
spect to steel work are equaled by the 
latest reports from the Isthmus regarding 
other features of the work. The total ex- 
cavation for March was 3,067,479 cubic 
yards, place measurement. 
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Making Pattern for Double Helical Bevel Gears By WV. Wilson 








Some time ago an inquiry was re- 
ceived where the writer was employed, 
for a pair of double-helical bevel gears. 
The specifications for a pair of 
cast gears of large pitch. While the de- 
sign of such gears is not new, it is so 
tinusual that the writer feels justified in 
outlining a method for their manufacture. 

Double-helical bevel gears, the same as 


were 


with double-helical spur gears, can be 

considered as made up of an _ infinite 
BS / 
+ ox 


PATTERN FOR DOUBLI 


number of gears of differential thickness, 


each lamina of which has been turned 
through a differential angle relative to 
the adjacent lamina. From tis it is 


evident that the problem does not present 


anything new in the way of tooth out- 
line development. 
Referring to Fig. 1, let OA be the 


axis of one gear, and OB the axis of the 
other. Then BC and AC are the radii 
of the imaginary pitch circles from which 
the outline of the teeth is determined at 
the outer end, the same as for any ordi- 
bevel gear. Also B”C” and A”C” 
are the radii of the pitch circles from 
which the outline of the teeth at the in- 
ner ends are determined. It is at this 
point that the difference in the shape 
of the teeth for the two types of gears 
enters. In the case of the ordinary 
bevel-gear tooth the elements of the 
tooth surface are straight lines converg- 


nary 


intersection at the 
in the 


ing into a common 
vertex of the pitch surface cones. 
case of the double-helical bevel gears 
the elements of the tooth surfaces are 
helices, or rather modifications of helices, 
as in their case the curve results from 
the wrapping of a triangle about a cone 
rather than about a cylinder as is the 
case with a true helix. 

Consider the gears as made up of two 





parts divided by the surface passing 
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HELICAL BEVEL GEARS 
through the points where the helices 
change sign. It will be mecessary in 
making the pattern or the toothblock, as 
the case might be, to make these two 


parts separately. 

Consider the outer portion: It is de- 
sired to make this portion of the pattern. 
First make a blank cone (frustrum) 
which will just circumscribe the finished 
teeth. Lay off on this surface a helix 
of the required pitch. Through the ter- 
minals of this helix draw radial lines on 
the faces of the frustrum of the cone. 
These can be used as center lines of the 
outside and inside tooth sections. Place 
the templets for the tooth sections on 
the corresponding surfaces of the frus- 
trum of the cone with the center line of 
the templets coinciding with the radial 
lines drawn as described above. Through 
the outer corners of the tooth draw hel- 
ices parallel to the one already drawn. 


This determines the outline of the tooth 
at both ends and on the surface of the 
cone. If it is desired to give the pat- 
ternmaker still further guidance in the 
forming of the tooth as would probably 
be necessary, templets could be made 
corresponding to tooth sections at inter- 
mediate points, such as D, E, F, H, ete. 
Then by having helices on the surface of 
the cone corresponding to the outer cor- 
ners of the tooth and having provision 
for holding the intermediate templets in 
proper position,*a good check upon the 
shape of the tooth could be obtained. 
This method is similar to the one used in 
making patterns for double-helical spur 
gears where they are formed by hand, 
except that in the latter case all parallel 
sections of the tooth are the same. 

I wish to suggest another method for 
forming the teeth which, while as far 
as I know, has never been tried, seems 
quite rational. If conical surfaces hav- 
ing axes in common with the pitch cone 
and having diameters differing by a dif- 
ferential amount, be passed through a 
tooth of the gear, they would cut out a 
lamina which, when developed, would be 
a trapezoid similar to Fig. 3, in which 
AB is the center line of the trapezoid. 
In this figure @ depends upon the angle 
helix, and # upon the bevel of the gear, 
while x and y are the widths of the 
tooth on the inner and outer surfaces 
of the frustrum, and at the inside sur- 
face of the lamina. If, then, a number 
of trapezoids could be made of thin, flex- 
ible wood, or other substance, with the 
different values of a, #, x and y corre- 
sponding to the successive laminas of the 
tooth, and placed one upon another upon 
the surface of a cone corresponding to 
the base of the tooth, the bottom edges 
of these trapezoids would form elements 
of the required tooth surface and would 
furnish sufficient guide for forming the 
tooth. A section of such a tooth before 
it was formed would be as shown in Fig. 
2, in which J, K, etc., are arcs of circles. 
This same methdéd might be applied in 
making patterns for double-helical spur 
gears. 

In any case, the making of a pattern 
for a double-helical bevel gear would 
be very expensive, and only warranted 
in a few special cases. 

By making the point where the helices 
change sign in the proper position, the 
algebraic sum of the axial thrusts due 
to the spiral shape of the teeth could 
be made to just offset the axial thrust 
due to the bevel of the gears. While | 
have seen no description of it, I under- 
stand that this principle has been made 
use of in the design of a spiral bevel 
(single helical) in which the pitch of 
the spiral has been made of such mag- 
nitude as to cause the axial thrust due 
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to the spiral and to the bevel to just 
offset each other. These gears are ma- 
chined by a special machine built for 
the purpose and like the larger cast 
gears, must of necessity be very expen- 
sive unless made in considerable quan- 
tities. 
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In the case of the cast bevels as de- 
scribed above, a pattern could be used 
only in cases where the base of the tooth 
was comparatively wide, so as to allow 
of the drawing of the pattern. This 
eliminates involute tooth outlines except 
where the base line is at or near the 
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base of the teeth. Otherwise it will be 
necessary to use a tooth block and pull 
the block away from the vertex of the 
pitch cone. In any case, however, a tooth 
block would be more practical because 
of the great expense of making a pat- 
tern. 








Apprenticeship System of the H. H. Franklin Manufacturing Co. 








The H. H. Franklin Manufacturing 
Company, of Syracuse, N. Y., has just 
started an apprenticeship system, em- 
bodying a four-year course of shop work 
and text-book instruction. 

To be eligible for entrance into these 
apprenticeship classes an applicant must 
be between the ages of 16 and 20 years 
and must have had a grammar-school 
education or its equivalent. The first 12 
weeks are considered a probationary pe- 
riod. If the work of the pupil is satis- 
factory, at the end of that period he is 
formally accepted as an apprentice, and 
the length of his course is dated from the 
beginning of the period of trial. 

Wages are graduated throughout the 
course, beginning with eight cents an 
hour and ending with 20 cents an hour. 
At the completion of the course a bonus 
of $100 is given to the boy and he is 
awarded a diploma. 


At all times he is under the supervi- 
sion of an instructor, who as far as 
possible, will look after the boys when 
they are outside of the plant. The en- 
tire course consists of 10,800 hours, or 
2700 working hours per year, for four 
years. 

The shop instruction is substantially 
as indicated by the following tabulation: 
First year—Drilling, 10 milling, 
24 weeks; lathe work, 16 weeks. Second 
year—Lathe work, 10 bench, 12 
weeks; J and L, 8 weeks; gear shaper, 8 
auto screw machine, 12 weeks. 
Third vyear—Grinding, 8 tool 
work, 18 weeks; erecting, 12 
small assembly, 12 weeks. Fourth year 
Tool drawing, 26 weeks; tool work, 24 
weeks. 

The text-book and class-room instruc- 
tion is given in two periods of two hours 
week. The course follows: 


weeks; 
weeks; 
weeks; 


weeks; 


weeks; 


each is as 


first 
i,-hour lessons for 


Review of arithmetic, 10 weeks, 
year; algebra, - to 
40 weeks first year; plane geometry, 

to 34-hour lessons, for 50 weeks, second 
year; trigonometry, - to 44-hour 
sons for 25 weeks, third year; elements 
of machine design, - to 34-hour les- 
sons for 25 weeks, third year; elements 
of machine design and shop mathematics, 
4- to 3,-hour for 50 weeks, 
fourth year; mechanical drawing, 1'%- 
hour lessons for first two years; analysis 
of the different-machines, 1'-hour les- 


sons for last two years; shop supervision, 


les- 


lessons 


short 

No form of contract is required be- 
tween the company and the pupil, as it 
is expected that the attractiveness of the 
course will be sufficient to encourage the 
boys, if they are serious minded and am- 
bitious to better themselves, to finish once 
they have begun. 


course. 








An Accurate Large 


Job on McCabe Double Spindle Lathe 




















AN ACCURATE LARGE JoB ON A MCCABE LATHE 


The halftone shows a job done on the 
McCabe double-spindle lathe, which is 
remarkable not only because of its size, 
but because of the accuracy required. It 
is a cylinder, 61 inches diam- 
eter, 69 inches long, and weighs about 
3000 pounds. The outside is rolled to 
a circle and welded, after which the two 
ends are riveted to the shell, which, while 


steel 


a strong job, is rather springy under 
a cut. The job was put. through 
by the Johnson, Van Vlaanderen Ma- 
chine Company, Paterson, N. J. Before 
tackling the work, they tried to get it 
done outside, but there was no lathe in 
Paterson which could handle the job 


without blocking up. 

The roughing cut took about 17 hours, 
not because that the limit of pull 
of the lathe, but the cylinder being of 
steel plate, would not stand a heavy cut. 
The finishing cut took about four hours 
and the grinding about 18 The 
cylinder was finished round and parallel 
to within a limit of 0.002 inch. Another 
similar cylinder is being put through by 
the same concern, and they expect to cut 
the time in half. 


was 


hours. 
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Cutting Speeds for Milling Cutters 
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By I. Reindl 








Since the introduction of high-speed 
steel, there has been a general attempt to 
raise the cutting speeds of the tools. In 
fact, high-speed permits cutting 
speeds which previously were never ex- 
pected, and these in conjunction with the 
likewise increased feeds, have enabled a 
very considerable increase in the effi- 
ciency of the cutting tool. For turning 
and planing tools, as well as drills, the 
proper cutting speeds have long been de- 
termined and made known by thorough 
experiments. Concerning the method of 
using milling cutters also, there has been 


steel 


published matter relating, among other 
things, to cutting speeds. Unfortunately 
these meager researches have only 


slightly entered into practical work, and 
there prevails, even among experienced 
mechanics a great lack of clearness con- 
cerning the proper cutting speeds for 
milling cutters. 

When it is taken into consideration that 
the right cutting speed for particular 
work is dependent upon the material that 
is tc be machined, the cutter pitch, the 
cutting angle, also upon the feed, depth, 
and breadth of chip, etc., and not least 
upon the stability and good condition of 
the machine, it must be admitted that, 
with the céoperation of so many factors, 
a perfectly general determination of cut- 
ting speed presents certain difficulties. 
Taking into account scientific investiga- 
tions that have already been made, and 
in order to remain within the limits of a 
short sketch, no attempt will be made to 
discuss theoretically such factors as these, 
but only a few experiences and observa- 
tions from practice will be presented. 
First of all, attention must be called to 
the inadequately distinguished cutting 
speeds for carbon-steel and high-speed 
steel cutters. 

As already mentioned, there is for 
every cutting tool a certain velocity which, 
due regard being paid to the influencing 
factors, can be designated as the most 
favorable. This best speed will give the 
highest efficiency for the least expendi- 
ture of power. With lathe and planer 
tools, drills, etc., this best cutting speed, 
however, often lies so high that its em- 
ployment for carbon-steel tools produces 
much heating and results in an unper- 
missible wear of the cutting edge. We 
are therefore compelled to diminish the 
speed for carbon steel tools, while high- 
speed steel tools permit greater velocities, 
at which they may be employed to ad- 
vantage. Different cutting speeds are, 
therefore, appropriate for carbon and 
high-speed steel lathe and planer tools, 
drills, ete. 

It is otherwise with milling cutters. 
For these, the best cutting speed does 
not lie so high as to be unavailable with 
cerbon-steel cutters. Moreover, the 


heating of milling-cutter edges is less 
than that of the edges of lathe and simi- 
lar tools, because the working period of 
the individual teeth is relatively short 
and between each cut they have time to 
cool off in the air as the cutter turns 
round. Artificial cooling by liquids will 
not be considered in this article, because 
the point of view here taken would not 
be essentially changed thereby. So long 
as there is no difference in tooth form 


Cutting speed, feet per minute ie 19.7 


Cutter revolutions per minute. .. aces 21 

Horsepower, input to machines. ... 

Chips removed per horsepower per 
pounds 


hour 
3 





TABLE 1 


POUNDS OF CIIIPS 


iron 130 millimeters wide (5.07 inches). 
There was used a cutter of high-speed 
steel, 90 millimeters (3.51 inches) in 
diameter with !8 teeth to break the chips. 
These helical teeth had an angle of in- 
clination of 12 degrees, a cutting angle of 
5 degrees and were so formed as to break 


the chips. The feed in every experiment 
was 508 millimeters (19.81 inches) per 
minute, depth of cut 4 millimeters 


(0.156 inches); the chips removed per 





| | | 
5'37.7/45.9 157.4 170.5 [86.9 [106.6 
26 33 $1 6050 162 76 194 115 
+ 7 7.4) 7.84 8.13) nie 9.42) 10.3 
ie 


3)'29.5 |28.6 (26.8 |25 


| 


33.7 |32.8/31 





CUTTING SPEED CORRESPONDING TO SPINDLE REVOLUTIONS AND 
ROMOVED 


PER TOUR. 





and pitch between high-speed steel and 
carbon-steel cutters, a difference in the 
cutting speed is unwarranted, for it re- 
mains constant with these determining 
factors. The increase in performance 
only takes place through a greater feed. 
Nevertheless, in very many shops distinc- 








CUTTING SPEED IN 
FEET PER MINUTE. 
- 


| . 
Roughing | Finishing 





MATERIAL. 
Work Work 
About About 
0.156 Inch, 0.02 Inch 
Cut Cut. 
Cast iron: 
soft ere ere Te 39-49 59-65 
Medium hard......... 29-39 19-59 
eer ee 20-26 39-49 
Cast steel 
SSS re. e 389-49 5Y-65 
Medium hard ie 33-39 19-59 
Hard 20-26 39-49 
Hard cast steel 
Soft 59-65 79-85 
Medium hard 19-59 65-79 
Hard 39-49 59-65 
Machinery steel 
58,000 pounds per square 
inch 53-65 98-105 
72,500 pounds per square 
inch 16-59 82-98 
87,000 pounds per square 
inch 39-59 65-82 
101,50 pounds per 
square inch 33-39 53-65 
116,000 pounds per 
square inch 26-33 16-53 
Tool steel: 
soft 26-33 16-59 
Medium hard 20-26 33-50 
Hard fT - 13-20 26-33 
Bronze 
Soft 92-98 131-148 
Medium hard 82-92 125-131 
Hard 72-82 YS-125 
TABLE th CUTTING SPEEDS FOR 


VARIOUS METALS. 


tions are made between the cuttine sveeds 
of carbon-steel and high-speed steel cut- 
ters, especially in working cast iron, and 
they have induced the writer to undertake 
the test now to be described. 
EXPERIMENTS 
The experiments were undertaken upon 


a horizontal high-duty milling machine in 
was a block of medium-hard cast 


WITH MILLING CUTTERS 


which 


minute, therefore, amounting to 264.15 
cubic centimeters (16.1 cubic inches). 
The operation was thus a roughing one, 
such as is only possible on modern ma- 
chines of extraordinary performance. 
The results of the experiment are set 
forth in table I. 

This experiment showed that, with a 
constant feed and depth of cut and va- 
riable cutting velocity, there is an im- 
portant increase of the power consumed. 

In order to show the smoothness of the 
work turned out, there was used a spe- 
cial appliance which would record the 
movements of chattering. By reason of 
the powerful build of the machine, how- 
ever, the vibration during work was so 
small that the pencil of the registering 
arrangement made only trifling mcve- 
ments and a difference in the line for the 
different stages of the experiment is not 
perceptible. It is therefore unnecess2ry 
to reproduce these drawings. When the 
two lowest cutting speeds, 6 and 7.3, were 
employed, there was easily perceptible a 
lessening of smoothness in the piece of 
work. Otherwise the machined surfaces 
were smoother than obtained by rough- 
ing operations as a rule. 

If the test described be strictly ap- 
plicable only to the case before us, still 
it permits an inference that the often 
employed cutting speeds of 20 to 25 me- 
ters (65 to 82 feet) per minute for rough- 
ing cast iron are very little warranted 
and that they only occasion an increase 
of power consumed. Too low cutting 
speeds are, of course. to be avoided also, 
since they prejudice the smoothness of 
the work. 

In conclusion, may be given a table II, 
of cutting speeds for machining various 
metals with milling cutters. The values 
therein set forth have been arrived at in 
practical working experiments and are 
applicable to powerful milling machines 
and cutters with normal teeth. 
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Experimental Work Danger- 
ous in the Small Shop 








Experimental work is one of the strong, 
every present shop temptations. As indi- 
vidual temptations must be resisted, so 
shop temptations must be overcome. As 
many individual temptations when yielded 
to lead to personal or family disaster, so 
shop temptations if allowed to have sway 
lead on to financial ruin. Again, as cer- 
tain things are dangerous certain 
persons and not for others, so there are 
certain practices that may not injuriously 
affect one type of shop yet may be detri- 
mental in the extreme to another. 

To apply our title; experimental work, 
a universal shop temptation, is dangerous 
for the sm.il shop. 

Everyone 


for 


inclined likes 
to investigate, to try something new, to 
experiment. Some shops have a regu- 
larly organized experimental department, 
and work in that department 
sidered on a higher plane than even the 
much sought for tool making. Right here 
the advantage of well 
ganized shop. 


mechanically 


is con- 


is the large, or- 


Its inventing and develop- 


ing work is usually concentrated into 
one department, kept within bounds and 
entirely separated from regular manu- 
facturing. Thus, it does not tend to run 
wild. 

The small shop, on the other hand, 
cannot afford to have a special depart- 
ment and must intrust it to some 
few unusually skilful men located here 


and there throughout the manufacturing 
departments. With the work so distributed 
it is very easy for suggestions to be made 
and there to this or that 
device that and 
others are allowed to take up experimen- 
tal work. 
extreme 


here in regard 


seems promising, soon 


Unchecked and carried 
this experiment 
permeate the organization as to seriously) 
interfere with normal production. If 


there is one thing that should be rigorous- 


to an 


germ may so 


ly controlled in the small shop it is this 
experimenting; for in that direction there 
is much outlay with no return whatever 
perhaps nine times out of ten. Of course, 
a certain amount of development work 
must be done in order to keep a firm 
abreast of the times, and in an agressive 
attitude to meet devices brought out by 
competitors. But the authorization 
such expenditures must be given by some- 


for 


one competent to say whether the prob- 
able returns will meet the inevitable cost. 

If possible it is best to separate experi- 
mental work entirely 
facturing; the pace is much slower, there 
is a tendency on the part of onlookers to 
fritter away their time asking questions 
or offering advice, and the type of super- 
vision required is different. As shop sys- 
run tape and not 
ar for an old one, so ex- 
and 
run 
has 


from regular manu- 


tems may into red re- 


turn a 
perimental 
particularly 


new dol 
uncertain, 
if it allowed to 
The small shop that 
a good business but not much reserve to 
call upon in should be 
sparing of the experimental work that it 


] 
work most 


Is 


SO Is 


its own course. 


emergency very 


for itself and pays for itself 


doe Ss 








Detinition of **Machine Tool” 








Tariff 
“machine 


the Payne 


expression 


In paragraph 197 of 
Act, 


tools.” 


used the 


Is 
[his requires that the expression 
Accompanying a let- 


should be defined 


ter recently received from the office of the 


Secretary of the Treasury, is a copy of 
a letter addressed to the Surveyor of 
Customs, Grand Rapids, Mich., written 
by the assistant secretary and relating 
to this question The text of the letter 
is: “The department duly received your 
letter on the 23d of December, in which, 
transmitting a catalog and packing sheet, 
you request information relative to the 
classification of machine tools’ and 
‘equipments’ for  wood-working ma 


chines covered thereby. 


“You state that the ‘equipments’ can 
be used for many and various purposes; 
that they are therefore so many different 
machines, and that the importer enters 
and insists that they should be classified 
as ‘machine tools’ under paragraph 197 
of the tariff act of August 5, 1909 


“In reply, I have to advise you that the 


department is in receipt of a letter from 
the collector of customs of New York, 
transmitting a communication from the 


appraiser at that port upon the subject, 


in which he reports that he defines ‘ma- 
chine tools’ as machines driven by steam, 
or power other than hand power, for 


performing operations formerly accom- 
plished by means of hand tools, and that 
such machines are advisorily returned for 
duty by him under paragraph 197 of 
the tariff act, at the rate of 30 per centum 
ad 


valorem. 
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“He further reports that spare parts of 
machine tools and extra attachments are 
returned for duty as manufactures of 
metal at the rate of 45 per centum ad 
valorem under paragraph 199 of the said 
act. 

“The collector of customs states that 
his classification is in harmony with the 
appraiser’s advisory return, and that de- 
partment is of the opinion that the prac- 


tice at the port of New York in this 
regard is in accordance with the law. 
Signed, F. J. Curtis, 


Assistant Secretary.” 


This interpretation is intended to be in 
keeping with the idea of the legislators 
who wrote and passed the tariff act, and 
whether it is or is not in keeping with 
intent we do not attempt 
now to surmise. But from the viewpoint 
of the machine shop, the term has a 
somewhat different meaning and requires 
a different definition. 

The term “machine tool” as defined in 
the letter above, includes machines used 
in working all materials of construction 
and excludes all hand- and foot-power 
machines. These two points, we believe, 
are disputable. According to common us- 
age, the idea of metal working is funda- 
mental in the idea of a machine tool; 
a definition in Webster’s dictionary has 
the phrase “for shaping metal.” Again, 
many hand- and foot-power machines are 


this original 


unquestionably machine tools—as arbor 
presses, kick presses, bench planers, 
bench shapers and the lik». 

The accepted idea of what a machine 


tool is, is perhaps given by this expres- 


sion ‘a metal-working machine.” As a 
definition, however, that expression is in- 
the word “ma- 


for it leaves 


haze. 


adequate, 
chine” in a 
We understand that the National As- 
sociation of Machine Tool Builders at 
their forthcoming convention are to take 
some action in regard to this matter, and 
we await with interest the result of their 
deliberations. Unquestionably, the mean- 


ing of the term can be best defined by 
those who are making the things that 
the term covers. 








Ma- 


Dealers Conven- 


National 


chinery 


Supply, and 


tion 








The fifth annual convention of the Na- 
tional Supply and Machinery Dealers’ As- 
sociation and the fifth annual convention 
of the American Supply and Machinery 
Manufacturers’ held 
jointly at the Hotel Denis, Atlantic City, 
May 11, 12 and 13. Papers were pre- 
sented by W. H. Taylor, W. H. Tavlor & 
Co.,. Allentown, Penn.: Edgar E. Strong, 
Strong, Carlisle & Hammond Company, 
Cleveland; W. B. Yost, Lockwoed. Leut- 
kemeyer-Henry Co., Cleveland. 


Association were 
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The engineering profession will be 
grieved to learn of the death of Walter 
C. Kerr, at Rochester, Minn., on May 8. 
Up to within two months ago, at which 
he started West for treatment, Mr. 





time 














WALTER C. KERR 


Kerr was actively engaged in carrying on 
the business of the engineering firm with 
which he was connected. 

Mr. Kerr was born at St. Peter, Minn., 
on November 8, 1858, and at the age of 
17 entered Cornell University, taking the 
mechanical engineering course and grad- 
uating with the class of °79. 

He was an instructor for one year and 
later became an_ assistant professor, 
which pesition he held for two years. He 
then went with the Westinghouse Ma- 
chine Company as a salesman and soon 
manager of their Eastern 
office. In 1884 he helped to organize the 
firm of Westinghouse, Church, Kerr & 
Co.; first becoming treasurer, later vice- 
president and finally president, in which 
capacity he served until his death. In 
the early vears of the firm he engaged 
personally in engineering details, but the 
increase in magnitude of the work under- 
taken soon rendered this impossible and 
he turned his attention to the larger ques- 
tions of organization. At the same time, 
however, he always kept in close touch 
with all the engineering work through 
constant consultation with the engineers 


became sales 


in direct charge. , 

Mr. Kerr possessed exceptional ability 
for organization and had the power to 
bring together groups of strong men and 
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inspire them with his progressive spirit, 
so that they might work together stren- 
uously and effectively toward some de- 
sired end. 

In spite of his active engineering in- 
terests, Mr. Kerr found time to engage 
in many outside enterprises. He took 
more than a sporting irterest in yacht- 
ing and was a prominent member of 
the New York Yacht Club. He was also 
a trustee of Cornell University and held 
membership in the American Society of 
Mechanical Engineers, the American In- 
Stitute of Electrical Engineers, the Cana- 
dian Society of Civil Engineers and the 
Franklin Institute, besides a number of 
social and athletic organizations. Mr. 
Kerr leaves a widow and four children. 
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A. O. Smith, president of the A. O. 
Smith Company, Milwaukee, Wis., has 
been elected vice-president of the Grant 
& Wood Manufacturing Company, Chel- 
Mich. 

Doctor Langen and Director Wolsens- 
derger, of the Cologne works of Otto 
Gas Engine Company, returned to Eu- 
rope, May 5, after a six weeks’ visit in 
this country. 


sea, 


C. S. Newcomb, Jr., formerly connected 
with the Deane Steam Pump Company, 
Holyoke, Mass., is now acting as sales 
engineer with the Denver Rock Drill and 
Machinery Company, Denver, Colo. 

D. M. Forker, assistant sales manager 
of the Republic Iron and Steel Company, 
of Pittsburg, has resigned that position 
and is now vice-president of the D. T. 
Williams Valve Company, Cincinnati, 
Ohio. 

John Richards, of San Francisco, Cal., 
mechanical engineer and authority on 
pumping machinery, and occasional con- 
tributor to our columns, is about to start 
on a trip through the Southwest, after 
which he will sail from New Orleans for 
London. 

E. B. Bove, formerly sales manager of 
the Warner & Swasey Company, Cleve- 
land, Ohio, has been elected president of 
the newly organized Grant & Wood Man- 
ufacturing Company, Chelsea, Mich., 
which is to manufacture the multiple au- 
tomatic screw machine designed by John 
J. Grant. 

E. E. Wood, until recently president 
and manager of the Walcott & Wood Ma- 
chine Tool Company, Jackson, Mich., will 
be factory manager of the new Grant & 
Wood Manufacturing Company. Mr. 
Wood is well known as an old-time ma- 
chine-tool man, having been general su- 
perintendent of the Jones & Lamson Ma- 
chine Company some years ago, subse- 
quent to which he held an important po- 
sition with the Niles-Bement-Pond and 
Pratt & Whitney companies. 
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New Tools and Me- sl \ nf" - Showing New Ideas inMachine Shop 


chmeShopApphances [P3324 


Heavy Plain Radial Drillin 
Machine 


(r 
a) 








This is a very substantial, plain or 
semi-radial drilling machine, recently 
built by the American Tool Works Com- 
pany, Cincinnati, Ohio. This has a ca- 
pacity of 48 inches under the spindle, 
which is designed to drive a 6-inch pipe 
tap. This gives a good idea of its power. 
With the two speed, 5-horsepower motor 
shown, it has a speed range of 10 changes, 
from 11.5 to 171 revolutions per minute 
Three feeds are provided by the cones 
alone, these ranging from 0.008 to 0.020 
inch per revolution, showing that it is to 
be used on large work only. 

As regularly built this machine has a 
feed box with four changes to suit the 
work and has the cone-pulley drive wit 
friction-clutch driving puileys for tapping 
as shown in Fig. 2. The bevel 
the top of column transmit power with 
the arm in any position. 

These are made with arms of 4, 5 and 6 
feet carrying the same drilling head. The 
spindle has a vertical travel of 18 inches 
and carries a No. 5 Morse taper. It is 
counterweighted by the round weight be- 
hind, conveniently arranged feed 


gears at 


has 


=i 04 








ANY new or improved machine 
or shop appliance of interest to 
our readers will be illustrated 


and described in this department. 
detailed de- 


when of 


A full and 
scription will be given 
special and it 
here before being sent elsewhere. 


more 


interest appears 


ALL descriptions appear in all 
four editions the paper 
Weekly, Monthly, Weekly Eng- 
lish and Weekly German. 


of 




















lever, and is regularly supplied with a 
friction clutch for hand feed and quick 
return. 








A Rust Proofing Process 








and 
interest 


The prevention of on iron 
steel is the that 
all makers and users of these materials, 


and for years been the subject of 


rust 


one of things 


has 


much study and experiment. 
The Bradley 


patent process for rust 














Fic. 1. SEMI-RADIAL DRILI! 
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FOR SPECIAL 


Equipment ‘That Make It Possible 
To Do Better Work at a Reduced Oost 


prevention has recently been purchased 
by the Bradley Rust-Proofing Company, 
35-37 Ferris street, Brooklyn, N. Y. 

It is 
gas, which has long been recognized by 
for removing 


and 


a heat treatment using hydrogen 


metallurgists as a medium 


sulphur and phosphorus from iron 


steel. The hydrogen gas is brought into 
contact with copper and carries with it 
mechanically a certain amount of the 


metal, penetrating the iron or steel, while 
it is hot, to a slight depth, changing the 
surface and making it impervious to the 
the the and 
One of the great advantages of 
is that it does add to 
galvanizing, or 


action of oxvgen in air 
water, 
this treatment 


the metal, 


not 
as tinning 
plating does, and thus makes it possibie 
to treat bolts, nuts, etc., without interfer- 
ing with the thread, giving the very part 
that needs protection most, the rust-r>- 
sisting qualities. Being a part of the 
metal there is no opportunity of mois- 
ture gathering underneath it, as in plat 
account of the heat it 
high-carbon, tempered or 


ing. On cannot 


be 
hardened steel. 


used on 


It imparts a dark blue-black color to 
the article. Soap, water and a brush, 
now and then, are all that are required 


to keep the pieces clean. 
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ITH CONE-PULLEY DRIVE 
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A Convenient and Rapid 
Tapping Drill 








This has been designed to allow 
rapid tapping to be done, by making the 
the reverse as convenient as 
possible. The reversing lever is brought 
down so that the hand operating the hand 
can reverse the spindle by simply 


thumb. 


control of 


wheel 


touching it with the 
The rim of the hand wheel is drilled to 
receive a rod or lever when it is desirable 


a greater leverage than the wheel 


to have 
affords. 




















\ CONVENIENT DRILL FOR RAPID 
TAPPING 
The reversal is secured by aclutch con- 


trolied by the short arm of the lever 
and has a 2 to 1 ratio with the forward 
drive. By pulling out a slip gear at the 


back of the upper or reversing shaft, the 
reverse becomes inoperative and the tap- 
ping lever can be used to start and stop 
the drill 
some cases than to shift the belt 
to use the tapper. 


converient in 
in order 


This is more 


This is a 15-inch machine, has a 1 1/16 
travel 


The 


which has a 7-inch 
carries a No. 2 Morse taper. 
table is 10x12 inches and can be set 31 
inches from end of spindle. It is made 
by the W. F. & John Barnes Company, 
Rockford, III 


inch spindle 
and 
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A Milling Attachment for a 
Hand Planer 








The halftone shows a milling attach- 
ment applied to a hand-operated planer 
built by the Schneider & Goosman Ma- 
chine Company, 20 East Ninth 
Cincinnati, Ohio. The attachment is, of 
course, power driven and can be swiv- 
eled to cut at any angle. The drive is 
through two pairs of universal joints and 
bevel gears with a ratio of 1 to 2. 

The spindle has a taper bearing and 
is provided with compensating collars to 


street, 
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indicated through dials reading to thou- 
sandths. The planer itself was previous- 
ly illustrated and described in the 
AMERICAN MACHINIST, Vol. 32, Part 2, 
page 1064. 











A “oolmakers’ Pin Vise 








The halftone shows an _ exceedingly 
handy little pin vise which has been put 
on the market by A. S. Koch & Sons, 143 
Nevin street, Lancaster, Penn. 

It is a “single hand” tool; that is to say, 























A MILLING ATTACHMENT FOR A HAND 


take up There is also a No. 7 
B. & S. taper hole in the spindle and a 
draw-in rod for tightening the cutter ar- 
bor. 

An provided for heavy 
milling. The table has worm, as well as 
lever feed; also quick return. The longi- 
tudinal, vertical and transverse feeds are 


wear. 


over-arm is 


PLANER 


it is readily opened or closed using one 
hand only to manipulate the vise while 
the other hand holds the work in place in 
the jaws. The jaws AA’, are pivoted at 
BB’. The tails of the jaws are serrated 
at CC’, to engage with the serrations on 
the tapered part D of the sleeve E, which 
slides on the hollow handle F. The part 





r 

















A TooLMAKERS’ PIN VISE 
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H, of the sleeve E is slotted at the sides 
a sliding fit for the tails of the jaws 
AA’. 

The lever G is journaled in the pivot 
plate J which is secured to the handle F 
and has a bearing for the pivots on both 
sides of the jaw. Formed on the stem 
of the lever G is an eccentric which oper- 
ates the jaw B’, closing or opening it as 
the lever G moved clock-wise or 
counter clock-wise. The operation of the 
vise is as follows: The vise is held so that 


is 


the extreme end of the handle F is in 
the palm of the hand. The lever G is 


then moved by the thumb (of the same 
hand) until it about in line with the 
opening between the jaws, this takes the 
strain off the work and consequently off 
the serrated wedge D. The sleeve E 
then grasped between the thumb and 
forefinger (of the same hand) and drawn 
toward the palm of the hand. A spring 
opens the jaws, the work is inserted be- 
tween them and the sliding block is re- 
leased. The serrated wedge pushes the 
tails of the jaws apart and clamps the 
work lightly between the jaws. The 
lever G is then pushed by the thumb (of 
the same hand) to the position shown in 


is 


is 


the halftone and the eccentric on its 
stem closes the jaw 8B’ firmly on the 
work. 








An Air Compressor 








Fig. 1 shows one of a line of air com- 
presors which is being put on the mar- 
ket by George S. Comstock, Mechanics- 
burg, Penn. They are at present being 
built in 8 sizes with capacities from 6 
to 140 cubic feet free air per minute and 
requiring from 2 to 28 horsepower to 
drive them. They are built with one, two 
and four cylinders 

The drive is by means of a crank and 
modified Scotch yoke. This modification 

















Fic. 1. Comstock AiR COMPRESSOR 
of the Scotch yoke acts as a universal 
joint and insures equal distribution of 
the pressure. With it the parts may 
wear out of alinement without seriously 
affecting the operation of the machine. 
Fig. 2 shows the yoke construction. 

The main frame of the compressor is 


AMERICAN MACHINIST 



















941 


, Pipe 


Tapped for 
1 Pipe 





——<—_———— 
rn ater Passage 


Fic. 2. CRANK MECHANISM 


a single casting provided with large water 
jackets for the cylinders and valves. The 
cover of the main frame may readily be 
lifted off for the inspection of the work- 
ing parts. It is not bolted down. 

Fig. 3 the valve arrangement. 
D is the inlet, E the delivery. A is the 
inlet valve, and B the delivery valve. C C 
is the water space for cooling. 

The crank works in an bath and 
the lubricating oil is splashed on the pis- 
tons and yoke. 


shows 


oil 





A Worm Gear Hobbing 
Attachment 











The worm-gear hobbing fixture shown 
herewith is made by the Garvin Machine 














A WCRM-HOBBING AT1 


ACH MENT 


Company, of New York City, and is 
shown applied to one of their No. 
plain milling machines. The fixture 
cut two worm gears at a time. While 
is being done, the finished gears can be 
taken off by loosening the nuts, new gear 
blanks put on and made ready for cut- 
ting. By using a slow feed to the table, 
the blanks are fed up against the hobs 
and when the proper depth of the tooth 
reached. the slide automatically 


13 
will 
this 


is is 
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Fic. 3. CROSS-SECTION 
OF END SHOWING 
VALVI 
tripped. The operator then runs it back 
until the cut is started on the other two 
blanks. The feed is then reversed and 
thrown in so that the slide will feed in 
the opposite direction. When the worm 
gears are being cut they are continually 
rotating, being driven from the spindle 


of the machine by worm gearing through 
This clutch 
in mesh with either pair of worm gears 
by the the 
cording to which 
to be The 
spindle 


is thrown 


4 positive clutch. 


moving Slide in direction, 


ac- 
of the 
pair of 

by an 


worn 
hobs 


gears are 


is driven 


cut 


from the ordinary collet 


chuck and is run in the socket bearing in 


the arm yoke. The hobs are made in two 
pieces, the junction being made in the 
central bearing and one dogs the other 
around. 








A Lineal Measuring Machine 








A device 


originally designed for meas 
uring paper cardboard or textile goods as 
they are manufactured, but which is 
adaptable to the measurement of wire, 


rope, belting, chain, flat steel, etc., is man 














Root L 


NEAL MEASURING MACHINI 


ufactured by 


Bristol, 


the C. J. Root Company, 

As the illustra- 
tion, a measuring wheel swinging on a 
bracket, upon the material being 
manufactured and to be measured, while 
a flexible shaft extending from the wheel 


Conn seen in 


rests 


to the counting box registers the length 
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Wheels may be fur- 


passing beneath it. 
in units of 12 


nished for measuring 
inches, 20 inches, or 36 inches. It is also 
reset the dial to zero when de- 
sired. With the flexible shaft construc- 
tion it is possible to attach the counter at 


easy to 


any convenient point on the machine, or 
the building, or even separate from both. 








A Thread Snap Gage 








The line cut shows a snap gage de- 
signed for the rapid inspection of 
threaded work. It is especially applic 


able to work of large diameter and fine 
pitches so common in automobile work. 

It consists of two properly formed, 
hardened and lapped jaws fastened to a 
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end of the socket. The inside of this 
sleeve has standard taper for taper-shank 
drills. 

It is claimed that when the drill is 
inserted and screwed up lightly by hand, 
the operation of drilling causes the taper 
sleeve to be screwed tighter into the 
socket and thus grip the drill the more 
positively, the greater the twist required. 
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A THREAD SNAP GAGE 

C-frame. The gage is readily applied to 
the thread at any point without screwing 
on and inaccuracy in pitch, 
top or bottom diameters and angle of the 
thread. The: gaging points are readily 
kept clean. gages are made by 
K. L. Herrmann, Detroit, Mich. 


shows any 


These 








The Sager Drill Socket 








In the accompanying halftones there 


is illustrated a new tool in the shapé of 


a drill socket designed to overcome the 
broken drill-tang trouble. The socket 
itself fits into the drill spindle and a 


split, taper-sleeve screws into the lower 














SAGER DRILL SOCKET 


Fic. 2, INTERNAL CONSTRUCTION 
Suitable grooves in the sleeve put the 
grip onto ridges so as to eliminate slip- 
ping from grease and dirt. 

There is no set screw required, nor any 
wrench or separate collar, nor yet is there 
any keyway or flat to be cut in the drill 
shank. Moreover, it not matter 
whether or not the tang has been broken 
er bent, as the gripping is done on the 
body of the taper drill shank. 

The removel of the drill is accom- 
plished in the usual way by driving a 
drift through a suitable opening. 

This socket is made so that any one 
size of socket will cover a considerable 
range of drill shanks, thus economizing 
in the number of sockets necessary to 
be carried. They are made in sizes to 
suit drills from '4 inch to 3 inches. There 


does 


are also made, special short sockets for 
the small sizes, so as to economize space 
between the drill spindle and the table; 
made 
desired, 


sockets are 
and if 


special 
motors, 


furthermore, 
for pneumatic 
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sockets may be bought with unfinished 
shanks, so that the purchaser may finish 
these to suit special conditions. 

Special sleeves are also made for these 
sockets, to take care of high-speed steel 
drills with twisted shanks and these can 
be accommodated as well as the ordinary 
carbon drill. 

This device is manufactured by the 
Sager Drill Socket Company, West Al- 
bany, N. Y. 








Crucible Furnace and Oil 
Burner 








The American Combustion Company, 
of New York has recently placed upon 
the market a furnace for melting metals 
in a crucible on which they have applied 
for a patent. They have also designed a 
special burner for using crude oil for the 
fuel. 
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Fic. 2. THE BURNER 


In Fig. 1 are shown sectional views of 
the furnace. A, B, C, D, E and F show 
how the firebrick lining is placed in 
the furnace, and H shows the firebrick 
stand for the crucible. The inside wall 
of the she!l is surrounded with a 14-inch 
asbestos lining before the firebricks are 
put into place. 
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FURNACE 
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In Fig. 2 is shown the burner that is 
used for the crude oil. The flow of the 
oil to the oil spindle is regulated by 
the oil valve and it passes through a 
very small hole in the plug, this hole 
being made with a No. 65 or.70 drill. 
The oil is then caught up and sprayed by 
the current of air that passes through 
the opening between the plug and the 
cap. This current of air completely sur- 
rounds the cap plug, through which the 
oi! comes, thus causing it to enter the 
furnace in a finely divided spray. 

It is claimea that but from 2'% to 3 
pounds pressure of air is required to give 
a practically perfect combustion, and heat 
the furnace up to a temperature that will 
melt nickel, or about 2650 degrees Fah- 
renheit. This burner is also being ap- 
plied to other kinds of furnaces, as well 
as in other places where it can be used. 








Cone Speed Variator for 


Planers 








The principle involved is that of a pair 
of opposed four-step cones operated by 








APPLIED TO 


Fic. 1. CONE VARIATOR 
an endless belt betwen them, with ready 
means for slacking and shifting the belt 
from step to step, after which the neces- 
sary is applied to operate the 
planer under the usual conditions. The 
belt is shifted by a pair of forks or belt 
loops, which are actuated alternately 
along guide rods by means of a pair of 
cylindrical cams which revolve alternate- 
ly, through the medium of a set of in- 
termittent gears, operated by a conven- 
ient handwheel. The cam rolls have 


tension 
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Forward 





verse 








Belt Forks 








| Re 


Spiral Cams 
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Fic. 2. CONES AND BELT SHIFTER 


spiral slots and each belt fork is moved 
along the guide rods by a roller operating 
in these spiral slots. The relation of the 
cams and forks shifts the belt off the 
high step of one cone before placing it 
on the high step of the other. This, to- 
gether with the slacking of belt permits 
shifting a wide belt with ease and cer- 
tainty. he rises on the cones are bev- 
eled so as to offer no the 
passage of the belt. 

The slacking of the belt before shift- 
ing a long 
hand operating 


resistance to 


is accomplished by means of 
lever, at a convenient 














AN AMERICAN TOOL WorKS PLANER 


hight, which operates a pair of bell 
cranks through a link. The bell cranks 
serve as levers to slide the driven cone 


toward the driver, thus slacking the belt. 
After the belt is located on the desired 
cone step, the desired is again 
placed upon it by moving the hand lever 
and clamping by a binder handle. 

All the parts of the variator are mass- 
ive and rigid, the shafts being of large 
diameter and run in dynamo 
which are bronze lined. 


tension 


bearings 
They are sup- 
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plied with liberal oil wells and ample 


return ducts to prevent the oil from es- 


caping or coming in contact with the 


belts. Four rates of cutting speeds are 
provided, 20, 30, 40 and 50 feet, or any 
similar proportion desired. The return 
is maintained constant at all cutting 


speeds at about 80 feet per minute. In 
Fig. 1 is shown the variator as applied to 
a planer. 

Fig. 2 shows the connections for motor 
drive, but when the belt drive is sup- 
plied, the drive pulley is attached to cone 
shaft at the same point at which the gear 


is located. The drive can be obtained 
from a countershaft or from the line 
shaft, this being dependent upon the 


speed of the line shaft. Slow shafts of 
150 revolutions or thereabouts require an 
intermediate shaft. 

It will be noted that by shifting the 
driven or forward cone, the driving-belt 
tension is materially altered, owing 
to its being almost directly over the driv- 
ing shaft. This is a very simple arrange- 
ment and thus avoids what might other- 
bothersome feature in shift- 
ing from one cone to another. This vari- 
ator is made and applied to planers of 
their make by the American Tool Works 
Company, Cincinnati, Ohio. 


not 


wise be a 








A Double Tilting Tumbler 








This machine takes up less room than 
two single machines and is driven by one 
belt. 

The barrels are independent 
and one can be emptied and refilled while 
the other is in motion. The barrels are 
also interchangeable and can be of wood 


entirely 


or metal. 

















INTERCHANGEABLE DOUBLE TILTING 


TUMBLER 


The double possesses all the advant- 
ages of the single machine, and work 
and water can be put in the barrel, ar- 
ticles inspected to note progress, and bar- 
rels tilted to the angle desired, all with- 
out stopping the machine. 

These machines are made by the Baird 
Machine Company, Oakville, Conn. 
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Different Views on Sand Blasting Castings 
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By J. Watt 








It’s amusing the different viewpoints 
of different people. Some years ago | 
bought castings from a concern who had 
the reputation for turning out nice clean 
castings. They charged two or three 
cents a pound more than anyone else in 
town, but on small thin work they were 
so far superior to the others that they 
had no trouble in getting the extra price. 
The castings, which were too fragile to 
tumble, were always pickled and every- 
one was satisfied till one of the other 
founders put in a sand-blast plant. In 
conversation with the boss of the foundry 
one day, I said: “Why don’t you put in 
a sand-blast outfit?” 


To which he replied: “Not on your life, 
our castings are bad enough but look 
good enough now. Why should we put 
in one of those things to show up all 
the imperfections ?” 

Cast iron is, at its cleanest, dirty 
enough to machine, and a well sand- 
blasted casting ought to bring joy to the 
heart of the machine hand, but some 
machine hands seem hard to please. An 
AMERICAN MACHINIST man was in the 
Bullard plant in Bridgeport, Conn., re- 


cently. On one of the planers were a 


lot of nicely sand-blasted castings. Turn- 
ing to the planer hand, he said: “How do 
you like those nice clean sand-blasted 


castings °” To which he received the la- 
conic reply: “I can’t see as it hurts ’em 
any.” 

Apart from the cleanliness there is a 
great saving in wear on the tools, for ai- 
though pickling loosens the sand, it does 
not remove it, as blasting does. 








According to Foundry, a census of the 
foundry industry in the United States 
and Canada shgwed on April 1, 1910, a 
total of 6594 foundries. A notable in- 
crease is in malleable and steel foun- 
dries, there now being 443 plants produc- 
ing malleable and steel castings. 
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Increasing 


foe Dunlap, Luling, Tex., will erect an ice 


Platteville, Wis.. will build 


rhe electric-light plant, at Homer, La., was 
ak ed \ ine 

M Hoff, Ell rry NN. D is ¢ ) 
it ! ! SO] 

\ terw ] system wil ” installed at 
l x Bridg La 

the Hamilton (Ont.) Cotton Company is 
vilding an addition 

Rn. | \l ‘ S « 

hop at Il 1, S. ID 

{ is ] 1) New Ricl id Wis 
‘ 1 nia iin Ss 

\M litzl wer i Muni Min 

! dl \ 
The National OF Company, Lansing. Mi 
enlarge ts plant 

The ¢ W. Cheney Company, 1 Claire 
Wis.. w erect a flour mill 

rhe Russell Falls Paper Company is ila 
ny an nt Russell Mass 

rhe foundry of Hillis & Sons. Halifax 
N s was destroved by 


I. R. Marrs is planning an addition t is 
Planing mill it Wolford N I) 


The Penn Chain Works Reading Penn 


\ uild a one-story additicr 

The Beta’ Fertilizer Company, Eatontown 
N ] s to enlarge its plant 

The Canada Preserving Company Hamil 


ton, Ont., is extending its plant 


} ‘5 nt i 

The Columbus (Wis.) Canning Company 
will erect four new mildings 

The Delevan (Wis.) 3 Sho Company is 


planning a two-story addition 
Manitowoc Wis expects to 
erect a faetory for cabinet worl 

The Updike Milling Company. Sioux City. 
lowa, will erect a S5000 elevator 

The Anniston (Ala.) Eleetric and Gas Com- 
pany is to enlarge its power house. 

The Ohio Pattern Works Company, Cin- 
cinnati, Ohio, will build an addition 







Shop Capacities 








Authentic news is solicited for 
this department. Real opportun- 
ities for the sale of machinery of 


any kind. 




















The J. T. MeMil 


Minn., will erect a rendering plant 


lan Company. of St. Paul, 


The Chipman Holton Knitting Company, 
Hamilton, Ont., is building additions 
The Fond du Lac Wis.) Cold Storage Com- 


pany will erect a three-story addition 


kK. J. Balga & Co Seymoul Wis... will 
establish a pickle factory at Shawn 

Maior Albert Roberts. of Devils Lake, 
N I) will erect a blacksmith shop 

The mills of the Eau Claire ¢(Wis.) Linen 
(Company were urned ].os8s Soe 


The Star Wall Paper Company, Joliet, | 
is building a large addition to its plant 

The city light and power plant. at Brair 
erd Minn... was turned Loss S400 


The Marshfield (Wis.) Brewery expect to 


nstall electric power in the near future 

The Grand Trunk Railway is doubling 
size of ourdhouse at Hamilton, Ontario 

Ihe wttling works of the Genesee Fruit 
Compa Bouel le s. % wis burned 


R 1 it (Wis lror ma Wire { OMmpAans 


Il Vionumen Pott y 4 pany Trenton 
N. J s ere gu new ' story rectory 

Ihe l’e \ l | type (Company Fulton 
_. % will ‘ i plant at Springtield. Mass 


Fire destroved the plant of the American 


Cement Company Acme, Tex Loss, SBS8.000 
rhe Union Towel Supply Company Tersey 
“ty. %. J vill erect new factory building. 
Fiorey Bros., Washington, N. J.. have eom 


menced the erection of a new piano factory 
rhe Ontari lveing Philadel 


phia, Penn., will erect a new S50.000 factory 


Company 


The Lake Superior Knitting Company, Ap- 
pleton, Wis.. will erect a three-story addition. 





Where More Tools 


Will be Needed 


The Rogers-Brown Iron Company, Buffalo, 
N. Y.. has let contract for additions to its 
plant 

Gerald Cooper, manufacturer of mer 


cerized varns, will erect a new mill in Provi 


dence 

J. I. Foltz, Dearborn, Neb... is said to 
trying to secure site for a new canning 
factors 

The city council, Okotoks, Alberta, is bh 


ing plans prepared for a new electric-lightin 
system 

rhe Fulton Bag and Cotton Mills, Atlanta 
Ga has had plans prepared for a_ five-story 


addition 


Hirsh & Grimsburg, Medway, Mass., straw 
soods manufacturers, will build a three-story 
addition. 

Woonsocket (R 1.) Machine and Press 
Company will build an addition to its 
foundry 

Fire destroyed the plant of the Excelsio 
lottery Company, Newark, N. J Loss, abo 


STO .000 

The National Comb Company, Leominste! 
Mass.. is looking for site on which to erect 
a plant 

The Chicago (Il) Drop Forge and 
Foundry Company is erecting an addition to 
its plant 

The Minneapolis (Minn.) Motor and Truck 
Company may locate its plant at Beaver 
IDbam, Wis 

The R. Starkweather Company, Oshkosh 
Wis., is in the market for a second-hand Cor- 
liss engine 

The ©. K. Clutch Company, The Bourse, 
Philadelphia, Penn., is seeking suitable site 
for a plant 

rhe Sanitary Earthenware Specialty Com 
pany. Trenton, N. J., will build an addition 
to its plant 

The Vaughn Knitting Company, Pottstown 
Penn., is to rebuild mill, recently burned, on 
a larger scale 

The Johnston Paper Box Manufacturing 
Company, Richmond, Va.. is erecting a three 
story addition. 
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National 


Loss. 


the 
Vt. 


plant of 
Montpelier, 


the 
Company, 
S20,.000, 


Fire destroyed 
Granite 


about 


The Baker Castor Oil Company, Jersey 
City, N. J., will erect a new six-story factory 
to cost $60,000, 

M. C. D. Borden will erect a cotton mill 
at Fall River, Mass., to have a capacity of 


108,000 spindles 


Hugh G. Twaddle, of Hecla, S. D., is con 
sidering the erection of an electric-light plant 
at Baker, Mont 

The Central Massachusetts Electric Com 
pany, Palmer, Mass., is to make some ad 
ditions to plant. 

fhe Gotzian Shoe Company, of St. laul, 
Minn., will erect an addition to its piant at 
Eau Claire, Wis. 

The mill of the J. H. Maloney Lumber 


(Company, at Cobden, via Superior, Mont., was 


destroyed by fire 


The Hartley Silk Manufacturing Company, 
483 Broome street, New York, is seeking site 
for a new plant 

The pumping station of the I’hiladelphia 
Gas Company, near Ford City, Penn., was 
destroyed by fire 

Cc. H. Sauer & Co., Turtle Lake, Wis., are 
ooking for a site on which to erect a modern 


woodworking plant 


The Ames Gas Company, Ames, lowa, cap 
italized at $50,000, will erect a plant. HH. L. 
Griffin is secretary 

rhe Lyons Boiler Works, De Pere, Wis., is 
planning the erection of a new S00-horse 
power power house 

The Western Glazed Sewer Pipe Company, 
Boise, Idaho, is endeavoring to secure site 
for a new factory 

The plant of the Linderman Box and Veneer 
Company, Eau Claire, Wis., was destroyed by 


tire. Loss, $40,000 

The Gray Iron Foundry, Reading, Penn., 
will erect a new three-story manufacturing 
building and addition 

The Buffalo «(N. \ Foundry Company has 
secured permit for the erection of machine 
shop to cost $60,000 

An addition is to be built to the jewelry 


making plant of the G. K. Webster Company, 


North Attleboro, Mass 

The Appleton (Wis.) Chair Company will 
move to Appleton Junction, where a new 
plant will be erected 

The Baird-North Company, Providence, 
R. L., jewelry manufacturers, will make ex 
tensive improvements 

Pie Gundlach Machinery Company, Belle 
ville, IIL, is in the market for one 32-inch 
athe, planer, drill press 

The Hartford (Conn.) Electric Light Com 
pany will erect a new boiler house and an 
i\ddition to engine house 

The plant of the Hines Lumber Company, 
orinth, Miss., was destroyed by fire. Loss, 
S250 Will be rebuilt 

It is stated the Stockton ((Cal.) Iron 
Works is planning the establishment of a 
ranch plant in the East 

Ek. T. Wright & Company, Hamilton Ont.. 


anufacturing tin and agateware, 


their 


are building 


addition to plant 
The plant of the Charles 
mpany, Brooklyn, N. ¥ 


about 


Cranford Asphalt 


was destroyed by 


e Loss, S150.000 
The Andrews 
rt, ta., 
d equipping a 
The 


rsmiths, 


Chemical 
expend 
new 


Daven 


building 


Company, 
will S50.000 on 
plant 

Gorham 
will 
Elmund, 


Che 


Manufacturing Company. sil 


erect an addition to its 


Providence, R. I 


plant 


Mo > P egy q < 
Peoples Brewing Company, Trenton. 
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N. J., will erect a building to be used as a 
machine and blacksmith shop 

The plant of the North Side Sash and 
loor Company, Minneapolis, Minn., was 
urnped Loss. about Sho .00 

Fire destroyed the piant of M L Shoe 
maker & Company, Ltd.. Vhiladelphia, Penn., 
making fertilizers, oils, tallow 

The New Britain (Conn Machine Com 
pany will erect a five-story addition to its 
plant and a new power house 

The Kelly Racine Rubber Company, Ra 
cine, Wis., plans the erection of a factory 
uuilding, including powe house 

rhe Sullivan Machinery Company has com 
menced the erection of a_ six-story addition 
to its plant at Claremont, N. I 

The Johnson Piano Company, Champaign, 
Ill., is said to be considering the removal of 
its plant to some other location 

Work has been commenced on the new 
$200,000 building for the Northwestern Knit 
ting Company, Minneapolis, Minn 

4. A. Barthelmes & roront Ont 
manufacturing piano actions, will erect a new 
five-story factory to cost STO. 

A new engine. generator and boiler will 
be installed in the municipal electric-light 
and water plant at Alexandria. La 

rhe city of New Orleans, La., will issue 
$7.000,000 bonds for additions to water- 
works, drainage and sewage systems 

The Equitable Vottery Company, Trenton, 
N. J., is erecting an addition and will in 
crease the capacity of its power plant 

rhe plant of the Humbird Lumber Com 
pany, at Sand Point, Idahe was destro) ed 
w fire, cansing a loss of about S750,.000 

The Petre Carbureter Company, Cleveland, 
Cihio has increased its apital to $250,000 
for the purpose of enlarging its plant 

rhe plant of the Ramseur N CC.) Fur 
niture Company was almost entirely destroyed 
by fire, entailing a loss of over SS0,.000 

R. H. Deyo & Co., Binghamton, N. \ have 
started the erection of a new factory for the 
manufacture of gas and vasolene engines 

The Barnes Drill Company, Rockford, IL, 
is now erecting a new shop for t nanu 
facture of drilling machines and lathes 

The Deckman ITuty B k Company, Col 
linwood, Cleveland, Ohi« s in the market for 
smoke consumer, steam jet and air type 

The Precise Company, New Castle Ind 
manufacturing automobile parts, et s said 


to be considering enlargement of its plant 

The Baker Manufacturing Company, Evans 
ville. Wis... manufacturing windmills will 
erect two additions, including power house 

rhe Farrell-Cheek Steel Foundry Company, 
recently organized, has awarded contract for 
the construction of a plant at Sandusky, O 

rhe E lL. LeBaron Foundry Company 
whose plant at Bridgewater, Mass., was re 
cently burned, will rebuild in Campello, Mass 

The Ideal Concrete Machinery Company, 
South Rend, Ind is making Investigations 
for the purpose of se ing site for a new 
plant 

I. P MeDonald, 42 B dway New York. 
nd associates, have secured franchise for 
the construction of 400 miles f railroad in 
Haiti 

rhe Boston & Maine Ra id has awarded 
contract for the construction of a round 
house and repair shop at South Lawrence, 
Mass 

rhe Portland (Ore.) Railway Light and 
Power Company has ommenced the erection 
f a substation at the foot East Lincoln 
street 

The Spencer low Lil and Water 
Works are planning the it ation of new 
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engine nd woller sometime during the 
summe 

Corbet Brothers Machine Works, Owen 
Sound, Ont S Incorporating as the Corbet 
Machine Company, Ltd., and will erect a new 
uilding 

\ ten-story cold-storage stock house will 
e erected for Jacob Ruppert, at Third avenue 
and Ninety-first street, New York, to cost 
SiMe 

The stone sher and air plant of the 
Widel Company, at the Klondike quarry 
Mankato, Minn., was destroyed by fire Will 
To ebuilt 

The soap and glycerin plant of the leet 


Kansas 


of 


Brothers Manufacturing Company 


City Kan... was burned, entailing a loss 


S17 awe 


rhe Godfrey Gas Engine Starter Company 


Overland, Ohio, capitalized at $75,000, will 
erect a plant for the manufacture of vas 
enugine starters 

rhe Dunba Brothers Company, Bristo 
(‘onn manufacturing springs, bells, et has 
awarded contract for the construction of ' 


three-story addition 
The 


chiners 


Sioux ¢ Cement and 


the market for a 


ity (lowa) 


(ompany will be in 


complete ine of machine-shop tools 


ne lathes, drills, et« 


(Mich.) ¢ 


planning the rec 


Detroit an Company is 


tien of another building, 


necreas the output from Jha 


to Toth ¢ daily 


pany, I 


suid the Snigo Manufacturing (Com 


win, Venn., is trying to tind suitalbl 


for a new plant for manufacturing 


and milk cans 


Chickering Brothers are having plans pre 


ed for a $125,000 piano factory to le 


avenue and Twenty 


ago, Ill 
di 
Kansas ¢ 
Vehi le { 


racy 


third street Chi 


for a Sooo 
(Nlow) Aut ye 


eth 


being iwn new 


the ity 
ompany, it Twent 


avenue 

for five three 
FKdward Ber 
Ma to me 


have been prepared 
for the 


Baltimore, 


story factory buildings 


nett Pottery Company, 
place ] 
rhe 


se mel { 


ant recently burned 


Manufacturing es 
ity N. ¢ 


additiona 


(sage pany 


will expend t is said 


S75.000 carding machinery, 


Tor 


looms, electrical motors ete 


Nut ¢ 


ilding 


rhe |! leveland, ©) 


ppsor 
red 


mill wi " 


ompany, ¢ 


a lb permit and a new 


erected in which the company 


ts own ste wars 


een ommenced on i've 


testing plant for 


nes (solden Colo for 


School if M 


ween opriated 


idson Motor Company Mil 


iwn fe i 


trothers Mining 


Alton 


about 


The plant of Beal 
Pool ‘ if Kast 


urned 


upany Ii! was 


loss of S75.000 


caonusing a 


re being made milding same 


Prope 


onsti 


office of 
Moines 


installation 


celved at the 
Fort 


June 3, for 


sals will le 


iting quartermaster, lies 


p.m 


heating plant in hospital 


started at once the re 


on 


burned portion of the plant 


late 
The k 


lilding of the 
f the 
Ford ¢ 
rhe 


the 


Pittsburgh Glass Company, at 


ity enn was $400,000 


SS 


American Brass Company is planning 


expenditure of from $1,000,000 to 


the of the plant of 


Wis 


Sih on extension 
Kenosha 
Machine 


the Chicago Brass Company, at 


| he 


pans 


Connecticut (fom 


New Haven 


Computing 


Conn., has aw con 
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tract for the rebuilding of its boiler house, 
which was partly destroyed by fire recently. 

the Bridgeport (Conn.) Malleable  lron 
Company will soon award contract for the 
erection of a new power house, in which three 
large boilers and three engines will be in- 
stalled 

Fire destroyed the plant of the Dix Manu- 
facturing Company, Lewistown, Venn., caus 
ing a loss of $20,000. The company manu 
factured harness and leather dressings, stock 
and poultry foods 

fhe Diepress Company, Cazenovia, N. ¥ 
is in the market for about $2000 worth of 
second-hand machine tools, including two drill 
presses, two lathes, milling machine and 
small bench tools 

W. E. Nelson, Kasota building, Minneap- 
olis, Minn., and F. T. Barber are interested in 
the Nelson Manufacturing Company, and are 
said to be looking for site in Canada for 2 
large and modern paper mill 

I. W. Smith, Montpelier, Ind., has invented 
a new steel-rail tie fastening and is inter 
ested in the organization of a company to 
manufacture same It is expected the pro- 
posed plant will employ 100 hands. 

Bids will be received until 3 p.m., May 51, 
at the office of the constructing quarter- 
master, Whipple Barracks, Ariz., for the con 
struction of an ice plant Information can 
be had of Second Lieutenant G. G. Bartlett. 

The Isthmian Canal Commission, Washing- 
ton, D. C., will receive bids up to 2:50 p.m., 
June 1, for chain blocks, screw jacks, boiler 
clamps, cotters, cable, pliers, gage glasses, 
leather belting, ete., as per Circular No. 
585-A. 


Proposals will be received at the office 
of supervising architect, Treasury Depart- 
ment, Washington, ID. ¢., up to 3 p.m., May 
28, for furnishing metal lockers as per Sched- 
ule No. 5. James Knox Taylor, supervising 
architect. 


Fire in the chemical laboratories of the 
Medico-Chirurgical Hospital, Philadelphia, 
Penn., caused about $25,000 damage to 
building and ruined about S50.000 worth of 
surgical instruments, apparatus, equipments 
and chemicals 


I. Kk. Ewing, 2041 East Nineteenth street, 
Cleveland, Ohio, is forming the Findlay Motor 
Company and has secured site at Findlay for 
a plant for the manufacture of touring cars 
and delivery” trucks About $50,000) will be 
spent on equipment 

J. Lawrence Maine, 220 Broadway, and 
Ss. J. Smith, 50 Church street, New York, are 
said to be interested in the establishment of 
a new cotton-weaving plant for which they 
are trying to find suitable site. The plant is 
to employ from 1000 toe S000) hands 

Sealed proposals will be received by con 
structing quartermaster, Fort Bayard, N. M., 
until 11 a.m., May 2S, for furnishing and in 
stalling machinery for power refrigerating 
and eleetric-lighting systems Information 
can be had of First Lieutenant Chas. C 
Winnia 


Bids will be received by P. FE. Ryan. see- 
retary National franscontinental Railway 
Commissioners, Ottawa, Ont.. until 12 o'clock 


neo May 25, for equipment necessary for 


power house to ” erected east of Winnipeg, 
including boilers, heaters, stokers, pumps, en- 


gines, generators. ete 


Bids will be received at the office of the 
onstructing quartermaster foo Congress 
street, Portland, Me., until 10 a.m., June 2. 
for constructing and remodeling electric-light 
ing system at Fort McKinley, Me Informa- 
tion can be had of Capt. C. F. Humphrey, 
constr ting quartermaster 


Proposals will he received at the Frank- 
ford Arsenal, Philadelphia, Penn.. up to 1 
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less powder, steel and iron, sheet tin and zinc, 
pig lead, copper and tin, iron castings, hard- 


erecting plants 


quartermaster, 


machinery and equipment 


quartermaster 


Manufacturing 
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120 Stratford avenue, Bridgeport, Conn., has 
I 


recently acquired the hardening business of 
A. G. Barrow Company, of that city, and 
completely renovated the old plant, installing 
new and uptodate equipment A large addi 
tion is now being built, which will enable 
them, within a very short time, to more than 
double the present capacity of the plant. 

The Garwood Electric Company, Garwood, 
N. J., reports having taken a number of 
erders during the month of April, among 
others a large electrical equipment for the 
new Whitehall building, New York City, 
which is said to be the largest building in 
the world. An installation of four 150 kilo 
watt, 250-volt generators for the Brewster 
Company, of Long Island City, was also 
booked 

An arrangement has been made by the 
Cutler-[lammer Manufacturing Company, Mil 
wattkee, Wis.. whereby they wil! hereafter 
manufacture and market for Kohler Brothers, 
in the United Siates and Canada, the various 
types of push-button operated controllers, 
comprised in the Kohler system of electric 
control. For the purpose of carrying this 
arrangement into effect all data. records, ete.. 
pertaining to the Kohler system have been 
transferred to the Cutler-Ilammer Manufaec 
turing Company 
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Brownell Company 


Rider-Bagge Com 





Harris Brick Company, Cincinnati. Ohio. 
Manufacture brick, ete. Capital, S50.000 
Incorporators, R. Il. Coney, W. W. Coney, 
I. Lawson Moores, ete. 

Federal Wire Company, Newark, N. J. Man 
ufacture wire goods of all kinds. Capital, 
$100,000, Incorporators, G. Haussling, G. B 
Winship. J. W. Laffey. 


Franklin Glass Company, Columbus, Ohio. 
Manufacture glass products. Capital, $75, 
OOo, Incorporators, Hl. LL. Liester, HH. E. 
Dickinson, EF. T. Kell, ete 

The Galva Heater Company, Galva, IIL 
Manufacture and sell boilers, radiators, ete. 
Capital, S30,000 Incorporators, E. L. Yo- 
cum, (. IL. Lyford, Hl. A. Smith 

Fostoria Iron and Pipe Company, Fostoria, 
Ohio Manufacture and sell iron pipe and 
do foundry business. Capital, 810,000. In- 
corporators, M. Levy and = others. 

Clark Motor Company, Buffalo, N. Y. Man- 
ufacture automobiles, motors, engines, etc. 
Capital, S50,000 Incorporators, S. B. De 
Long, J. W. Van Allen, Hf. J. Rente. 

Kigin Separator Sales Company, Newark, 
N. J Manufacture cream separators, ete 
Capital, $250,000, Incorporators, Cyrus C. 
Morrow, Orlin Kanoyse, A. B. Johnson. 

Pioneer Vaper Company, VPioneer, N.Y. 
Manufacture and deal in paper Capital, 
$150,000, Incorporators, W. DD. Loucks, G. G. 
Schieffelin, Hl. R. Gifford, Schenectady 

National Metallic Hose Company, New York. 
Manufacture hardware and = hardware sup- 
plies. Capital, $150,000.) Incorporators, J. A 
Watt, (. EF. Trulock, G. B. Wa'bridge 

Winans Machine Company, Binghamton, 
x @ Manufacture and deal in machinery, 


tools, ete Capital, $75,000, Incorporators 


T. J. Winans, I). W. Winans, (. J. Knapp 


Acetylene Accessories Company, Cleveland, 


Ohio Manufacture water heaters, gas burn 


‘rs, ete Capital, S10.000 Incorporators, 
I. LL. Hopkins, A. ©. Streich, FE. L. Davis, ete 
General Tire Company, Cincinnati, Ohio. 
Manufacture automobile tires and auto a 


cessories Capital, S10,000 Incorporators, 


A. V. Boettles, J. UH. Marvin, Philip Eid, ete. 


Cleveland Automobile Spring Company, 


Cleveland, Ohio. Manufacture automobile 
springs and motor-car accessories, Capital, 
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SZ000) Incorporators, Christian Girl, John 
B. ilull, Ernest W. Farr, et. 

Essex Storage Battery and Supply Com 
pany. Newark. N. J Manufacture electric 


motors, dynamos, et« Capital, $25,000. In 


corperators, 1.. Simon, Hl Ul. Lipkowitz, Jas 
J. McManus. 
Tungsten Lamp Repair Company, East 


Orange, N. J, Manufacture electric motors, 


dynames, batteries «t Capital, S50.000 
Incorporators, Il. L Verpollier ©. O. Geyar, 
Fr. E. Ruggles 

Hartman Circuit Breaker Company, Mans 
field, Ohio. Manufacture electric machinery, 
apparatus and supplies Capital, $10,000 
Incorporators, Wm. Bowers, FE. R. Hartman, 


J. KE. Epson, et« 
New 


sarace 


Williamson Bruns 
wick, N J 
S50.000 
New 


avente, 


Garage Company, 


Automobil Capital, 
Williamson, 
345) Bergen 


Incorporators, “ M 
Grunswick; N. Hl. Smith, 
Jersey City 

Company, Newark, N. J 
Capital, $100,000 


Leather 
leather 


Preston 
Manufacture goods 
reston, 10 Ferdon 


Mason, S86 


Incorporators, T KF 
Newark: Jas. L. 
East Orange, et 


street, Hawthorne 
avenue, 
and Com 


Ohio 


Compressed Gas Manufacturing 


pany, Cleveland, Manufacture gus 


gas fixtures Capital, $10,000 
Incorporators, G Ford, W. 8. 
John H. Watson, Jr., ete 

The Uraniumite 
falo. N. Y. Manufacture 
alleys, ete. 
ators, W 1. 
falo: If. © 

National Indicator 
Manufacture 


compressors, 
Cook Searles, 
Buf 
metals, 


Company of America, 
and deal in 
S400.000, Incorpor- 


Nichols, Buf 


Capital, 
Rechtold, UU. FE 
Mather, 


ilamburg 
Newark, N. J. 
rail- 


Company, 
indicating devices for « 

Capital, 
Bizel, G ll 
B. Webb, 


ars, 
Incor- 
Lenney, L. A. 


road trains, ete S500.000 
porators, ; e S. 
Meyer, E. trook 

Jordan, N. J. 
metal 
R50 000, In 


Au 


Bound 


Jordan 
Manufacture 
and Capital, 
corporators, J. A. Jones, J. W. 
burn: T. L. Webb, J1 


Specialty Company, 


and deal in sheet 


spe- 
cialties novelties, 
Edgbert, 
Syracuse. 

Marquette Aeroplane 
Ind. Manufacture 
freight 
S10,.000 


Company, Indianap- 


olis, and deal in passenger 


and air 
Mar- 


land, water 
Incorporators, M. A 
Frank A 
Elizabeth, N. J 
brakes 
electric 


and vehicles for 


Capital, 


quette, J. A. Johnson, Lauck. 
Manu 


other 


Knobbs Company, 


trucks and car and 
for 
Capital, 


Knobbs, G. L 


lacture car 


and and 


S50.000, 


nppliances steam cars 


engines, Incorporators, 
Ce. 2 Hirtzel, A. J. David 
Schalkenbach & Budke, 
cy a Manufacture 
iron work. Capital, 


Inc., 
structural 


S125.000, 


Jersey City, 
and general 


Incorport 


ators, R. N. Scehalkenbach, G. Hk. Budke, Nan- 
net, N. Y¥.; C. Sehlegel, Jersey City, ete 
Eastern Safe and Vault Company, New 


York. Manufacture and deal in safes, vaults, 
ete Capital, $200,000 Incorporators, W. II 
helps, 7 North Fifteenth street, East Orange. 
N. J.: W. TE Smith, 400 Broadway, New 


York. ete 


Cook & Wilkinson 
Manufacture 


New York 


warons, 


Company, 
and deal in 
Capital, 


automa 


Liles, ete. $25,000 Incorporators, 














W. M. Blain, 356 WUenry street, Brooklyn: 
Geo. E. Cook, 69 West One Hundred and se 
ond street, I M. Wilkinson, 520 West One 
Hundred and Fifty-first street, New York. 
= = = 2 = 
(SSF TRADE CATALOGS S) 
\ ) 
Nees WW YZ 

Roth Bros. & Co.. Chicago, Ill. Bulletin No 
182. describing motors and dynamos. Illus 
trated, 16 pages, 6x9 inches 

Universal Fluxine Company. Urbana, Ohio 
Pamphlet entitled, “The Art of Brazing and 


Soldering.” 16 pages, 314x6 inches. 
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The Bristol Company Waterbury, Conn 
tulletin No. 124, illustrating and describ- 
ing atmospheric-recording thermometers 


mpany, 26 Cortlandt 


describing tilt 


Rockwell Furnace C¢ 


street, New York tulletin M, 
ing crucible melting furnace Illustrated 
Pawling & lUHlarnishfeger Company Mil 
waukee, Wis Folder illustrating and de 
seribing horizontal boring and drilling ma 
chine 
Reston Gear Works, Norfolk Downs. Mass 
Catalog ES describing steel spur bevel, 
miter and helical gears, racks, et Illus 
trated, $4 pages, $',x6 inches, paper 
Smooth-On Manufacturing Company. Je 


Catalog No. 9, describing 
packings, 


Ilinstrated, 06 


se\ 


City, N. J 
cements, corrugated 


finxtil, 


iron sheet 


metal gaskets pages 
inches, paper 
Landis Machine 


Catalog of 


Company Waynesboro, 


pipe- and 


nut-tap 


Penn bolt-threading. 
and 


Illustrated, 48 


nipple threading, bolt-pointing 
machinery, ete 


paper 


ping pages, 


6x inches, 
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National Machine Tool Builders’ Associa 
tion, spring convention, May 24-25, Rochester, 
N. % Charles FE. Hildreth, Worcester, Mass., 


secretary 


American Society of Mechanical Engineers, 


spring meetings, Atlantic City, N. J... May 

$1-June 3. Calvin W. Rice. secretary, 2D 

West Thirty-ninth street, New York City 
Engineers’ Society of VPennsy!vania_ will 


State convention at 
wwe 


annual 
June 1-4 


second 
l’enn., 


hold their 
Ilarrisburg, 


Association and 
Association; joint 
Mich head 


Richard Mol 
J 


Foundrymen’s 
American Founders 
convention, June 7-8-9, Detroit, 
quarters, Ilotel Vontehartrain 
denke, secretary, Watchung, N 


National 
Association 


American 
brass 


Gas and Gasolene Engine Trades 
Semi-annual convention, Cin 
cinnati, Ohio, June 13-16, 1910: headquarters, 
IIotel Sinton Albert Stritmatter, secretary, 
Cincinnati, Ohio. 


Master Car Builders Association 
meeting June 15-17, Atlantic City. } 
Taylor. secretary, Old Colony building, Chi 
cago, Ill. 


annual 
J 


American Railway 
ciation, June 20-22, 
Taylor, secretary, 
cago, Ill 


Master Mechanics Asso- 
Atlantic City. N. J. J. W. 
Old Colony building, Chi- 


Society 
Edueation : 
25-25, Madison, 
Cornell University, 


for the Vromotion of Engineering 

tenth annual convention, June 
Wis. IL. Il. Norris, secretary, 
Ithaca N ‘ 


Materials; 
July 2, 


resting 
June 2S 


American 
thirteenth 


Society Tor 
annual meeting 


Hotel Traymore, Atlantic City, N. J hdgat 
Marburg, secretary, University of Dennsy! 
vania, Vhiladelphia, Venn 

Joint meeting of American Society of Me 
chanical Engineers and = Institution of Me 


Engineers, Birmingham, England 


ror 


chanical 
July 26-29, 


American Society of Mechanical Engineers: 


monthly meeting second Tuesday Calvin W. 
Rice, secretary, 20 West Thirty-ninth street, 
New York City 

Boston Branch Nationa! Metal Trades As 


sociation Monthly meeting on rst Wednes 





day of each month, Young's hote D FP. 
Clark, secretary, 309 Milk street, Boston, 
Mass. 

Providence Association of Mechanical Engi 
neers Monthly meeting fourth Tuesday each 
month m. « sliss, president, 01 Sabine 
street, Providence, R. I 

New England Foundrymen’s Association: 
regular neeting second Wednesday of each 
month, Exchange Club, Boston, Mass Fred 
IF. Stockwell, 205 Broadway, Cambridgeport, 
Muss. 


Engineers’ Society of Western’ lDennsyl- 


vania:; monthly meeting third Tuesday Lm | 
met Ix Hiles secretary Fulton building, 
Pittsburg, Penn 

Superintendents’ and Foremen’s C'ub of 
Cleveland: monthiy meeting third Saturday 
Phil. Frankel, secretary 810 New England 


building. Cleveland, O 
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Engineers, Chicago, Ill 

meeting tirst Wednesday evening 
of each month. excepting July and August 
Secretary, J. Hl. Warder, 1735 Monadnock 
block, Chicago, Ill 


Fe - WANT -- oe 
| ADVERTISEMENTS | <j 


Western Society of 


Regulat 











hate 25 conts per line for each tnsertion 
ltout sie words make a line No advertiae 
ments abbreviated Copy should be sent to 
reach us not later than Friday for ensuing 
week's issurc lnsewors GQddressed to our care 
will he forwarder Ipplicants may specify 
-names to which their replies are ot to tle 
ferwarded, but replies will not be returned 
lf not forwarded, they will be deatroyed with 
out notice \o information giren by us re 
gaiding any advertiser using bor number 
Original letters of vecommendations or othe 
pupers of luc should ot tle inclosed to 
unknown correspondents Only bona-fide ad 
rertisemcnuts inserted under this heading No 
advertising accepted from any agency as 
sociation a individual charying as fee for 
“registiation, “or i commission on wages of 


successful applicants for situations 


Miscellaneous Wants 


Smith, Columbia, I’a 
mailed for 25e. F. J. Badge 
Brooklyn, N \ 

royalty for 
Box 282, AMER 
fine machinery to order; 
work specialty k. O 


Caliper catalog free. E.G 
Millstone holdet 
“S86 Taaffe Ll lace, 
We buy or pay 
machine or tool 
Light, 
electrical 
ark, N 
Special 


good patented 
MACHINIS1 
and 
New 


models 
Chase, 


machinery accurately built Screw 


machine or turret lathe work solicited Rob 
ert J. Emory & Co., Newark, N. J. 

Light and medium weight machinery and 
duplicate parts built to ordei tools, jigs, ete 


MacCordy Mfg. ¢ Amsterdam, N. Y. 


l’atents ( I l’'arker, Patent Attorney, 
ex-eximiner Patent Office, 990 G St... Wash 
ington, 1b. Cc Write for Inventor's Handbook 
I want manufacturer (royalty basis), for 
automobile accessory demand heavy good 


margin of protit: no experimenting Address 
I’. © Box 112, Anderson, Ind 

Wanted— To manufacture small machines, 
or parts: punch press, screw machine, lathe 


shaper 
on at 


and multiple drill spindle work quoted 
reasonable prices. Joseph Pollak, 215 


Sydney St... Dorchester, Mass 
Experienced firm in Vienna, Austria, ts 
open to take charge of very high-class ma 


chinery, machine tools, apparatus, etec.. for 
Austria Ilungary Write to “Hl PRT a 
Ilaasenstein & Vogler A. G., Vienna, | 


A large English firm of machine-tool im 
porters having showrooms and offices in Great 
Britain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds 


Apply Box ISO, AMERICAN MACHIINIS' 

We about to complete a 
and are, therefore, in a 
the manufacture of 
for the same 
Tool & Instrument 


New York City 


Help Wanted 


large contract 
position to take up 
fine instruments, parts 
dies and ji Precision 


jigs, et 
Co, 915 Canal Place 


are 


Classification indicates present addresa of 
advertiser, nothing else 
CANADA 
Wanted First-class toolmakers, particu 


larly on punches and dies, steady work : wages 
from 35c. to 45¢. an hour Apply Canadian 
General Electric Co Ltd etersboroa, Ont 

Wanted Experienced mechanical drafts 
man and designer, with technica! and prac 
tical training, for position in large Canadian 
concern manufacturing a number of heavy 
lines; sawmill and pulp mill machinery, bol 
ers of all types, engines and special worl 
good prospects for right party: also wanted 
two junior draftsmen with some drafting 
room and = practical experience Box 402 
AMERICAN MACHINIS 

INDIANA 

Wanted—-First-class screw and turret lathe 
foreman; must be competent in uptodate 
methods and capable of getting results Nor 





dyke & Marmon Co Ind 


Wanted 
chine oper 


Indianapolis 


automatt 
ear operators Tor 
gram and machines: also a man wit! 
cupacity as foreman for automatic and hand 
screw machine department, first-class man for 
case-hardening department, one experienced in 


roolmakers 
bevel 


screw 


ma 


itors itil 


(Jleason 
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andling gears for automobile work; give age, 
experience and references ws ))—lCU Johnson 
Block, Muncie, Indiana 

MASSACHUSETTS 

Wanted Manufacturer's agent already rep- 
resenting staple lines to handle a_ line of 
hich-class machine tools. Box 920, AM. Ma. 


MICHIGAN 


foolmakers and 
forge hammer 


grinders, die sink- 
men, machinists 
screw machine operators ; A-1 
Motor Co., Flint, Mich. 

experienced general 


Wanted 
and drop 
ind automatic 
men only Buick 

Wanted— Drattsman, 
nd detail designer heavy machinery good 
wages: steady employment with firm located 
in city of Detroit; state experience. Address 
I’. O;. Box 582, Detroit, Mich. 

Wanted One of the oldest and best estab- 
ished companies in the Middle West seek the 
general foreman for their ma 
about 350 are employed in’ the 
and building and equipment are 
modern; the nature of the work 
line similar to automobiles and 


ers 


services of a 
chine shop; 
department, 
thoroughly 


Varies Trom a 
manufactured in large quantities, to a med 
ium heavy plain class of railway equipment ; 
none but high grade inen apply, as the post- 
tion is an important one and requires a man 
of broad experience. Box 415, AM. MACH. 
NEBRASKA 
First-class automobile machinists and_ tool- 
makers, Apply to ©. M. Mohler, Ralston, 
Neb. 
NEW JERSEY 
Draftsman wanted by a Newark manutiac- 
turing company, for jigs, fixtures, die work 
and small parts; only first-class meen need 
address Box 515, AMERICAN MACHINIST. 
Wanted— Machinists: steady work for good 
milling. boring, lathe and floor hands, also 
tool and die makers: call in person If pos- 


sible: cheap rents and pleasant surroundings. 
Ferracute Machine Company, Bridgeton, N. J. 
(40 miles south of Philadelphia). 


NEW YORK 

Wanted—First-class machinist to run Acme 
Automate screw machines; state experience 
in full and give references. Box 491, AM. M. 

Wanted feol or die makers accustomed to 
very close and accurate work: first-class men 
enly good wages; steady position Doehler 
Die Casting Co., Court & Ninth Streets, 
Brooklyn, N. 

First-class machinists and tool makers 
wanted: applicants must state wages desired 
and give previous experience in order to re 
ceive further consideration. Address Inger- 
soll-Rand Co., Painted Dost, N. Y. 

Wanted— Competent lathe, milling machine 
and vise hands; good wages and permanent 
employment for first-class mechanics who are 






temperate and industrious; references re 
quired. “Machine Tools,” AMER, MACHINIST. 
Wanted—Thirty machine shops in Roch- 
ester, N. Y.. want 900) first-class machinists 
for steady positions: to efficient men wages 
$16.50 to $21 per week and % hours per day 
open shop. Write DP. O. Box 252, Rochester, 
a 2 
Wanted—Tooh akers on model and experi- 
mental _* a utomatic machine work ; good 
pay and s dy work to competent men; give 
ve pb vena and references Apply The 
S. S. White Dental Mfg. Co., Princes Bay, 
Wanted We are constantly increasing our 
force and invite applications from the follow 
ng Machinists. lathe hands, screw machine 
ands, grind hands, milling machine hands 
motor assemblers, toolmakers, sheet metal die 
nen: we run a nine-hour shop, have desir- 
ible surroundings, and offer steady position to 
des ne iaracters Address Superintendent, 
Maxwe Briscoe Motor Co., Tarrytown, N. Y. 
OHIO 
Lathe wring mill, shaper and planer 
ds st-clase increasing force. The 
Ileiste Co St. Marys, © 
Wanted | eman for die tool room: must 
e* eXpert n dies for general line of sheet 
etal work Che ledo Machine & Tool Co 
| edo Cdhile 
Wanted Mechanical engineer or draftsman 
r designing ind detailing steady employ 
ent: conditions first class. The Toledo Ma- 
ine & T ( Poledo, © 
Wanted--Expert in factory. cost systems 
1 gen la n.ing by prominent manufac- 
¢ ! ( eland ‘ references and = ex- 
] x 40 \ NIACUIINIS' 
Wanted By Cleveland rm several cap 
e draftsmen, expert i moter-car work: 
mn! experienced men need apply situation 
manent t th ight men Address, stat 
ng experience nue jnali itions ete to 
Hox 498, AMERICAN MACHEN 
A prominent manufacturing concern n 
northwestern Ohio wants to engaye ai ma- 
hine shop foreman who is up to the minute, 
experienced handling men and who can 
- ° please vive retere ces, 


et results: applicants 
Bex 465, Averican MACHINIST, 


AMERICAN MACHINIST 


northern 


A large motor car factory in 
Ohio desires the services of a technical man 
who has had experience with gasolene motor 


cars and engines to assist in the experimental 


work; work is entirely in the testing of 
motors and various parts of the motor car, 
and only those men who have had experience 
in this line need apply Address, giving full 
experience, ete., in first letter, Box 499, 
AMERICAN MACHINIST, 

Wanted —First-elass machinists, toolmakers 
die sinkers, lathe, planer, drill press, sere¢e 
machine, boring and milling machine ope:- 
atcrs, wood patternmakers, brass molders, 
polishers, buffers, finishers, spinners, mil!- 
wrights, hammermen and blacksmiths whc are 
seeking positions or desirous of improving 
on those which they have, to register their 
names and addresses with the free Employ- 
ment Department of the National Metal 
Trades Association. Address Commissioner's 
Office, 605 New England Bldg., Cleveland, O. 


PENNSYLVANIA 
Wanted—tToolmaker for die sinkers 
Western Tool & Forge Co., Brackenridge, 

Pittsburg district. 

Wanted-—A thoroughly competent 
perienced laundry machinery designer 
pert mechanic as shop superintendent. 
e222, AMERICAN MACHINIST. 

Wanted—Several _ strictly 

thoroughly conversant 


around = machinists, i 
with high-class automatic engine manufac- 
Williamsport, Va. 


ture. Valley Iron Works, 

Wanted— Mechanical draftsman able to de- 
sign and make complete details of special bor- 
ing and turning mills and other machinery. 
Write fully. giving experience and wages ex- 
pected, tox 463, AMERICAN MACHINIST. 

Foreman’s assistant wanted in Vhiladel- 


tools. 

Da., 
and ex- 
and ex- 
Box 


first-class all- 


phia:; must be experienced with tools for 
stamping, drawing and forming sheet steel; 
duties are setting dies in presses and hand- 
ling a branch of press room; opportunity for 
a hustler, and one with ability for handling 
men to economically make articles from heavy 


bulldog sticktoitiveness 
experience and salary 
confidence. Box 


sheet metal: one with 
preferred; give age, 
expected: answers kept in 
404, AMERICAN MACHINIST. 

Wanted—-We have positions to offer 
time to time for the following lists of 
mechanics: Metal pattern makers; 
pattern makers; iron molders, bench; 
molders, floor brass molders, bench: 
chinists; brass finishers, Fox monitor; brass 
finishers, turret lathe; toolmakers; work con- 
sists of brass and iron valves and fittings. 
any of the above positions 
and wages. Address 
The Kelly & Jones Co., 


from 
first- 
wood 
iron 
ma- 


class 


In applying for 
state age, experience 
IF. Ek. Johnson, Supt., 
Greensburg, L'a 
The Monotype 


School is maintained to 


train young men to meet the constant de- 
mand for operators of our type casting and 
composing machine; these operators do so 
well that we receive more applications for 
places than can be filled; these qualifications 
curry most weight: Common sense, automatic 
machinery experience, printing office experi- 
ence, type foundry experience. Full partic- 
ulars will be furnished to inquirers who fur- 
nish the same information about themselves, 
and mention this paper Lanston Monotype 


Philadelphia 
WISCONSIN 


Machine Co., 


charge 
hard- 


foreman to take 
men on 


Wanted A general 
of factory employing 25 to 50 
understand die 


ware specialties: must work 
in all its branches: a permanent and growing 
position to the man that can make good. Ad- 
dress, stating age. experience and salary, Ad- 


vance Manufacturing Co., Racine, Wis. 


Situations Wanted 


Classification indicates 
advertiser, nothing else. 


present address of 
ILLINOIS 

and systematic su- 
and small machine 
change Box 51 


experienced, practical 
perintendent on larg 
work, intends making 
AMERICAN MACHINIST 

Mechanic. 38 years old, 20 years’ 
and die maker, held 
foreman the last 20 years, wishes 
with reliable firm: either tool room or 
facturing department. Box 528, Am. 


experi- 
position as 
position 
mant- 
Macu. 


ence as tool 


MASSACHI 
Mechanic, age 35, six 


SETTS 


years’ experience as 


foreman superintendent and designer, good 
executive, 5 ‘ars in present position, desires 
change lox “529, AMERICAN MACHINIST 
Wanted \ situation as mechanical super 
intendent or works manager: I have execu 
tive ability and practical mechanical experi 
ence that will meet the most exacting re 


lirements in all departments for the manu- 


facture of any class of mechanical goods and 

machinery, Address Box 519, Amer. Macu. 
NEW JERSEY 

Position as machinery salesman or inspec- 


May 19, 1910. 


with 


tor, by young man business and prac- 
ya 
wats, 


tical training. Box AMER. MACHINIST. 
Let me establish and superintend a piece- 


work system in your factory and reduce pro- 
duction costs, or will consider position as 
cost accountant,. purchasing agent, factory 
or office manager; twenty years’ experience 


in metal manufac turing and smelting account- 


ing and management; now employed, but de- 

sire more cengenial locality, either in the 

East or West. Box 505, AMER. MACHINIST. 
NEW YORK 


experienced on automatic and 
capable of taking charge 
AMERICAN MACHINIST. 

desires change; 


Designer, 
special machinery, 
=) 


of work. Box 524, 
First-class draftsman (26) 


technical graduate, experienced in gas en- 
gines; good jig designer. Box 517, Am. Ma. 
Young mechanical engineer, four years’ ex- 


with consulting 


perience, desires to connect 
industrial engi- 


engineer in New York City 
neering preferred. Box 508, AMER. MACH. 

Mechanical engineer, age 30, technical grad- 
uate, eight years’ varied experience in shop, 
foundry and drawing _ room, desires change; 
East preferred. Box 530, AMER. MACHINIST. 

General foremar middle aged: newest 
ideas; now employed; engineering work, elec 
trical and general machinery; A-1: hustler: 
can handle force with executive ability. Box 
523, AMERICAN MACHINIST, 

Salesman, machine tools or steel: fifteen 
years’ practical experience as machinist, too! 
and diemaker; mechanical and technical grad- 
uate; thorongh knowledge of scientific sales- 
manship; thirty-one years old. tox OS, 
AMERICAN MACHINIST. 


Foreman or assistant superintendent; ma- 
chine, | manufacturing or tool work; good 
executive, systematizer, die, tool and fixture 


designer, reliable, original and practical man; 
age 34; New York City or vicinity preferred. 
Box 531, AMERICAN MACHINIST. 
PENNSYLVANIA 
An experienced electrical, 
hydraulic engineer, technical education, de- 
sires position with company proposing to 
erect new plant, or modernizing present power 
equipment; can draw plans and specifications 
producing economic results. Box 521, AM. M 
WASHINGTON 
= mechanic, or assistant, desires po- 
sition as above; up to date and a hustler; 
28 years’ experience; best of references: lo- 
cation immaterial. Box 526, AMER. MacuH. 
First-class mechanic, modern tool room and 
machine shop practice, desires position as 
shop foreman; held similar position: best of 
references; location immaterial. Box 
AMERICAN MACHINIST, 
WISCONSIN 
FF 1 open for engagement; successful 
in increasing production and reducing costs 
of manufacturing; executive ability: expert 
jig designer, will go anywhere; references. 
Box 495, AMERICAN MACHINIST. 
Position wanted as a superintendent or 
general shop foreman in a large machinery 


mechanical and 


Master 


-o= 
Das 


Foreman 


manufacturing plant: I am 35 years of age, 
strictly sober and unde rstand modern shop 
methods; have had lots of experience in 
handling men for over 14 years; understand 
designing Corliss engines, air compressors, 
ice machinery and tool and die work: will 
be ready to take position June 1: can give 


best of Box 496, Am. Ma. 


FOR SALE 


For Sale—Interest or control in 
turing business; exceptional 
manager or instrument 
AMERICAN MACHINIST. 

For Sale or Rent—Foundry, machine and 
woodworking shops with machinery in village 
of Albion, N. Y.: no foundry ‘within 10 


very references, 











manufac- 
opportunity for 
maker Box 516, 


miles. Geo. H. Church, Bergen, 
For Sale—A complete Davis-Bournonville 


oxy-acetylene apparatus in first-class orde) 


has been used about one year: can be seen 
at the ro irtford Suspension Co., 150 Bay St., 
Jersey City, hal . 
Screw sonchinsdn. three Hartford single 
spindle, can be seen running, one inch, one 
and one-half and two inch capacity, for sal 


or exchange for National- 
spindle. Warren Screw Co., 

For Sale—One Nash 
power, two cylinder, 
pumping or power: one Beaman & Smith hor 
izontal boring mill: table 25 inches wide, 26 
inches long; will bore 12 inches diameter, 24 


Acme multiple 
Detroit, Mich. 

gas engine, 20 horse- 
for electric lighting, 


inches long. and face 20 inches diameter: one 
300 light J. B. Colt Co. acetylene gas appar- 
atus. The above machines are in excellent 
condition, having been very little used. For 
further particulars and prices apply to Rider 
Eriesson Engine Co., 35 Warren St.. New 
York 
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Tools and Fixtures Used in 
Making Dentists’ Appliances 


949 


Interesting Outfit of 
Small Tools, Jigs, 


Fixtures, Gages, tc, 








In a previous article, a description was 
given of some of the processes followed 
in the shops of the Buffalo Dental Manu- 
facturing Company, Buffalo, N. Y., for 
manufacturing dental vulcanizers. This 
establishment has a. remarkably interest- 
ing outfit of small tools, jigs, fixtures, 
gages, etc, some of which are illustrated 
by the accompanying. halftone and line 
engravings. 





Fic. 1. ‘TH! 


A Toot VAULT 

A view showing a portion of the in- 
terior of the tool vault is presented in 
Fig. 1, which brings out distinctly an 
important feature in connection with the 
storing and handling of the tools. As 
here illustrated, a large number of 
shelves or shallow drawers are provided 
for carrying wood blocks of various sizes, 
in which sets of tools are placed, to 
be checked out as required by the work- 
men. Every operation upon a_ given 
piece has its complete outfit of cutting 
and gaging tools, which are grouped in 
one of these wood blocks, and where the 
work is not too large, the jig, or fixture, 
is carried by the same block. The sec- 
tions, or shelves, which slide in and out 


> UFFALO 


By F. A. Stanley 


readily, are located by letter and num- 
ber and a card index covers the entire 
equipment, so that any set of tools may 
be found immediately upon reference to 
the card file. 


ARRANGEMENT OF TOOL OUTFITS 


The method of grouping tools in their 
wooden holding blocks is well shown by 
Fig. 2, which illustrates three distinct 


rfaele [g) & 





DENTAL MANUFACT! 
sets for accomplishing respectively, drill- 
opera- 

tools 


ing, milling, and screw-machine 

tions. The block for the milling 
carries all of the cutters required, the 
fixture for holding the piece, the gages 
for testing it, and the sample part. Sim- 
ilarly, the set for the drill-press opera- 
tions includes drills, counterbores, ream- 
ers, taps, etc., and the set of tools in the 
screw-machine block is also complete in 
itself for machining the given piece. It 
will be noticed that each holding block 
is marked plainly with the name of the 
part to be machined and the operation 
number, and the location of the tools in 
the cabinets in the vault is also given. 
All of the tools in these equipments are 
kept in proper condition by adequate in- 


RING COMPANY’S TOOL 


spection, and whenever a workman takes 
out a set of tools, he knows that it is 
in good order and that everything is in- 
cluded which he requires for the job in 
hand. 


SoMe ACCURATE DRILLING Jics 


The greater part of the jigs used here 
are for small work, and they are beauti- 


ful specimens of the toolmaker’s art; 





=? fh ¥ 
a 


—<— 


is a 


Tt 


VAULT 
not only are they accurately made, but 
every convenience for operation is in- 
corporated in their construction. The 


three jigs in Fig. 3 are used in the manu- 


fecture of automatic pluggers, employed 


by dentists in putting gold fillings into 
cavities. The plugger will be recog- 
nized by machinists and toolmakers as 


an instrument similar in action to the 
automatic center punch, which is so com- 
monly used in recent years. The inter- 
nal construction of the plugger is shown 
in Fig. 4. An assembled plugger and 
different parts are shown in the fore- 


ground of Fig. 3. 
DRILL Jic 


shown at A, 
holes in a 


FEATURES 
and 5, 
latch, 


Figs. 3 
small 


The 
drills 


jig 


the rivet 
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Fic. 2. 


which forms a part of the interior mech- 
anism of the plugger. The shape of the 
piece will be understood upon inspection 
of the engraving, Fig. 4, where the catch 
is shown at a. It is located and secured 
in the drill jig between two stops and 
with its heel against a shoulder against 
which it is pressed by a sliding jaw, ac- 
tuated by the nut B. The jig leaf carries 
the drill bushings and when snapped shut 
is secured by the catch at the end of the 
When this catch is pressed 
a spring under the leaf 
for the removal of 


jig body. 
with the thumb, 
throws the jig open 
the work. 

The Figs. 3 and 6, drills 
corresponding hole in the outer shell or 
case of the plugger for locating and at- 
taching a shoe b, Fig. 4, which engages 
with the latch drilled in jig A. This 
shell has an internal slot or guide groove 
and the hole for the shoe must be drilled 
in a given position relative to this slot 
and also must be a given distance from 
the end of the shell. In locating the 
piece in the jig, it is slipped over a key 
supporting arbor, shown in 
Fig. 6, the catch D springing down suf- 
ficiently to allow the work to be slid into 


jig C, the 


as 


in the 


place, the shell is then pressed back 
against the heel formed on this spring 
catch, which thus serves as a locating 





SETS OF TOOLS FOR MILLING, 





stop endwise, and the nurled-head plun- 
ger E at the right-hand end of the arbor 
is pressed inward with the top of the 
finger to expand three jaws E’ against 
the interior of the work, gripping it suf- 
ficiently to hold it in position during the 
drilling operaton. When the small plun- 
ger is pulled out with the fingers, its 
tapered point allows the expanding jaws, 








which are formed integrally with flat- 
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DRILLING AND SCREW-MACHINE OPERATIONS 


opening being closed by a small nurled- 
head screw. 


DRILLING A PIN HOLE IN Two PIECES 


The jig F, Figs. 3 and 7, locates a 
small, fork-shaped collar G, Fig. 4, upon 
plunger H while the pin-hole is drilled 
through both members. The plug H, to 
which the part G is to be secured, is 
located correctly in the jig by being 
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Fic. 4. 


spring bodies, to spring toward the cen- 
ter and the work may then be removed 
by simply depressing the spring stop D. 
In Fig. 3 another stop is shown in front 
of the jig for a different size of plug- 
ger shell, which requires a different lo- 
cation for the small screw hole drilled 
in this jig. The stops are readily changed 
to suit the work to be drilled. The extra 
stop is ordinarily kept in a pocket drilled 
in the base of the jig as indicated by 


dotted lines in Fig. 6, the end of the 


3” 


SECTIONAL VIEW OF AUTOMATIC 





# 
American Machinist 


PLUGGER 


pressed endwise against a stop gage 
placed between the work and the nurled- 
head screw ]; piece G is located endwise 
by a pocket in the jig, and is held cor- 
rectly with its guide notch in vertical 
position, by a pilot projecting below the 
under side of the jig leaf. It takes but 
a moment to put the two parts in the 
jig, close the leaf, drill the hole and re- 
move the work. 

It will be noticed that thumb and fin- 
ger grooves are milled in the sides of 














Fic. 3. 


SMALL DRILLING JIGS 


May 26, 1910. 


the jigs to enable them to be handled 
readily. As shown, these small jigs are 
provided with hardened and ground feet 
inserted in the corners, and every part 
is neatly and accurately finished. 


SoME LARGER JiGs 


A jig is illustrated in Fig. 8, at J, for 
drilling holes in a casting K known as a 
melting stand. One of the holes in this 
piece is drilled at an angle and the base 
of the jig is therefore machined at a 
corresponding angle, so that by placing 
it in the two positions on the base, the 
correct angular location is obtained for 
the holes. The two holes L, in front at 
the top for attaching connections, are 
drilled by turning the jig over flat on its 
back. The small hole M is reached by 
passing the drill through a cored open- 
ing in the bottom of the casting, which, 
as will be observed, is held in the jig 
bottom side up. 

The jig at N, Fig. 8, is for handling a 
foot-blower base, which is a casting of 
peculiar form, as will be seen upon in- 
spection of the piece O shown in front 
of the jig. Certain holes in this casting 
are required to be drilled at an angle with 
the base, and after the holes which are 
put through straight are completed, the 
jig is adapted for the oblique drilling 
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supports P and Q referred to are held 
in place when in use by a tongue pro- 
jecting from the face near the upper edge, 
which fits a corresponding groove in the 
narrow ledge forming the end of the jig 
body. 











951 


is a handy and valuable appliance. As 
made here, the bodies are nurled neatly 
and are of sufficient size to be easily 
handled. A single-pin gage is seen in 
Fig. 9, while the one in Fig. 10 has two 
internal gaging members and gives rela- 
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Jic FoR DRILLING PLUGGER LATCHES 
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Fic. 6. JiG FOR DRILLING SHOE HOLE IN PLUGGER CASE 


operations by removing the supporting 
pieces P and Q from the sides of the jig, 
allowing the latter to tilt to right and 
left, to give the necessary angle. In the 
two angular positions thus secured, the 
jig rests upon the bearing at the center 
and the shallow ledge at the end. The 


FLUSH PIN GAGES 
extensively in 


two 


A type of gage used 
this plant is the flush-pin device, 
forms of which are shown in Figs. 9 and 
10. For gaging depths of recesses, which 
must be accurate, hights of shoulders 
and for similar operations, the flush gage 


Jic FOR DRILLING COLLAR ON SHANK OF 


PLUGGER 


locations of three surfaces with the 


The piece on which this tool 


tive 
one gage. 
is used has, as shown, a machined cen- 
tral hub, a faced shoulder outside, and 
an internal seat, which must be to exact 
depth below the upper face. The gage, 
when put in place and pressed down, 
rests with the middle tube a 
en the upper face of the work, while the 
external sleeve b goes down against the 
outer shoulder and the central plunger c 
against the internal If the upper 
faces of the three members of the gage 
are flush with each other, the work is 
correct. 


sleeve or 


seat. 


A TAPPIN« 

Wherever possible, parts requiring tap- 
ping are held in suitable and 
Fig. 11 represents such a fixture located 
on the table of a Garvin tapping ma- 
chine by means of parallel strips 
clamped at right each other. 
When the fixture each 
piece into proper position relatively to 
the spindle for the tapping of the hole. 
The work tapped in the shown 
under the spindle be the 
table to the left of the fixture. 

A smaller jig is shown to the 
which is a combined drilling and tapping 
jig for In drilling 
these parts a steel block for guiding the 
drill is secured in the rectangular open- 
ing shown in the top of the jig. For tap- 
ping, the drill guide plate is removed. 


FIXTURI 


fixtures, 


two 
angles to 
brings 


once set 


fixture 
will seen on 


right, 


a very small piece. 


FIXTURES FOR HANDLING A WOODEN PIECE 
The halftone, Fig. 12, 
up the table of a 


fixture 
turret 


shows a 


set on Quint 
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drill, which is used in drilling a small 
hole and drilling and counterboring a 
larger hole in a small elliptical wooden 
block, used as the base and top of a 
foot bellows. The fixture base carries a 
Sliding plate, which can be moved be- 
tween two stops to give the required 
spacing between the two holes in the 
work. The fixture is set with the center 
line of its slide coincident with the cen- 
ters of the turret spindles and when one 
hole is drilled and the next tool brought 
into position, the slide carrying the work 
is pushed back against the stop, and the 
two holes are thus correctly located on 
the minor axis of the ellipse. 


SCREW MACHINE PRACTICE 


In connection with the manufacture of 
hand machines, 
features of interest, 


small parts on screw 


there are various 


DRILL JIGS FOR AWKWARD CASTINGS 








some of which are shown in Figs. 13 and 
14. The first of these illustrates a knock- 
off for threaded work on which second 
operations are to be performed, and which 
would be difficult to remove from the 
holder, unless some special releasing’ de- 
vice were provided. This knock-off con- 
sists simply of a plug held in a draw-in 
collet, and having at its outer end a 
threaded hole to receive the work, while 
it carries also a collar with a lug on one 
side, against the face of which collar the 
work is screwed up tight when set for 
the second cperation to be performed on 
the outer end. After the piece is turned, 
threaded, etc., the cross slide of the ma- 
chine is brought forward, so that the 
stock carried in the tool post will engage 
with the lug on the releasing collar. In 
Fig. 13 a holder for a left-hand thread 
is shown in use and to release the piece 























Fic. 11. A TAPPING OPERATION WITH 





SPECIAL FIXTURES Fic. 12. 


DRILLING FIXTURE FOR A 
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Fic. 10. FLASH-PIN GAGES 


the stop in the post is brought under the 
lug of the work holder, while the spindle 
is turning ahead. This causes the collar 
to turn the work free in the threaded 
socket and the piece may then be readily 
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Fic. 13. “KNOCK OFF” FOR THREADED 
WorK IN THE SCREW MACHINI 


removed with the fingers. Where the 
work has been threaded right hand, and a 
right-hand work arbor is used, the spindle 
is, of course, turned backward to release 
the piece, by bringing the lug on the 
knock-off collar against the under side of 
the stop in the tool post. 


REVERSING DEVICE AND DOUBLE STOPS 


All of the smaller screw machines in 
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this department are arranged so that they 


may 


hand shipper lever. 




















A SOLDERING BENCH 


14 shows the 
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Fic. 14. SCREW MACHINE WITH DOUBLE STOPS AND QUICK-ACTING COUNTERSHAFT 


































general scheme as applied to a Pratt & 
Whitney machine. The foot lever actu- 
ates a_ spring-controlled countershaft 
mechanism, which enables the operator to 
reverse the spindle by touching the 
treadle with his foot. This movement 
allows the countershaft attachment to 
throw the reverse instantly to start the 
spindle backward. Movement of the 
treadle again reverses the counter and 
starts the spindle forward. 

Another feature brought out in this il- 
lustration is the double stop for the tur- 
ret slide, which will be seen at Rk. This 
comprises a lever of flat section, pivoted 
on the rear end of the turret slide block 
and having at the outer end a handle 
by which it may be elevated, to bring a 
hardened button S into line with the stop 
screw attached to the turret slide. If it 
is desired to move the turret slide forward 
to two different positions with a definite 
stop for each, it is merely necessary .to 
leave the lever in its lower position for 
stopping in one case, and swing it up for 
the second stop 

A tool will be noticed at 7 in the tur- 
ret which serves as a stock stop and also 
as a counter-sink. The counter-sinking 
tool, when not in use, slides back in the 
hollow stop far enough to clear, when the 
bar material is fed out against the end of 
the stop. When in the series of opera- 
tions the counter-sink is required, the pin 
handle shown is pulled forward and 
turned into the retaining notch near the 
end of the step, thus locking the counter- 








sink in working position. 





SOLDERING APPARATUS 

One of the products of the company is 
a gasolene gas generator, made of sheet 
brass, and consisting of a cylindrical shell 
soldered to a base and having in the top 
plate, a piece known as a turret, which 
carries the nozzle connections, and which 
is also soldered in position. A flange is 
soldered around the outside. Several of 
the metal parts are illustrated on the 
bench in Fig. 15. The top is placed on 
an aluminum ring set in the plate on the 
bench, and the cylindrical shell put in 
proper position and clamped down as at 
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U. The soldering iron at V which is 
heated in the manner indicated, is used in 
soldering the turret in the cover and the 
heavy soldering iron W is then swung 
over the work and pushed down to the 
bottom to melt several pieces of solder 
which are dropped in, and which, in their 
fluid condition flow all around the joint 
between the cylindrical body and the flat 
The bottom and flange are soldered 


top. 
with the iron X, which is supported 
by a spring on the swinging arm. 


Before the generator shell is fitted to the 
top and base it is tinned by dipping and 
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this, with the small pieces of solder 
dropped into the bottom allows a good 
joint to be made very quickly. The heavy 
irons W and X are easily handled with 
their swinging supports by means of 
which they are moved readily between the 
heating apparatus and the work. 

The soldering tools have iron heads in 
place of copper, it having been found on 
this work that better results are obtained 
with this construction. The ring upon 
which the work rests is of aluminum as 
stated, to prevent surplus solder from 
sticking to the ring. 








Special Tools for Rai 


lroad Shop Work = Fditorial Correspondence 








In the Baltimore & Ohio Railroad 
shop at Cumberland, Md., there are sev- 
eral interesting machines that are used 
in their work. The designing and build- 
ing of these are due to G. F. Weiseckel, 
the master mechanic, and J. O. Bush- 
yaeger, the foreman of the machine shop. 
Three of the machines are shown in this 
article, and while they are largely built 
of scrap material that was picked up 
around the shop, they are still very pow- 
erful and perform the work for which 
they were designed. 

The machine shown in Fig. 1 is 
forming the heads on rivets by squeez- 
ing, and uses the compressed air from 
the regular shop supply. It is built of 
angle and channel iron; an air-brake 
cylinder that was discarded from an en- 
gine, and other materials that were taken 


for 


from the scrap pile. 

In Fig. 2 are shown the details of the 
machine, and here can be seen the part 
that is under the floor in Fig. 1. This 
consists of an air-brake cylinder, to the 
piston of which is attached a long shaft 


that drives a sheave wheel that carries 
a 34-inch wire rope. When the air is 
turned on, this pulls the lever over to 


Squeeze the rivet sets together and form 
a head on the rivet. The tail block A 
of the machine can be moved back and 
forth on the channel irons and thus make 
the machine adjustable to any length of 
rivet up to 19 inches. The rivet sets are 
put in they can be taken out 
and others put in, that will fit any size of 
up to I inch. At BB are shown 
several rivet sets that are used 


loose, so 


rivet 
sizes of 


in the machine. 


OPERATING THE RIVETER 


foot 
down 


sets 


machine is 
lever at C that is pressed 
and the air turned Thus the 
are in the position that they take when 
the rivet is squeezed up. At D is the air 
valve that is operated by the foot pedal, 


The operated by a 
now 


on. 


and the details of its construction are 
shown in Fig. 3. 

The sheets are bolted together on 
horses in front of the riveters, and the 


holes reamed out with the pneumatic 
tool shown at E. They are then held up 
by an overload crane while the machine 
is doing the riveting. This work was 
formerly done by hand and required 
considerable skill and strength as well 
as creating a deafening noise. With the 
machine, however, the rivets are merely 


slipped into place and the foot lever 
pressed down. 
This squeezes and forms the head 


much better than it was possible to do 
by hand. It makes a much tighter joint, 
owing to the machine being able to 
squeeze the rivets together with a greater 
force than it is possible to put into the 
blows of a hand hammer and it is all 
done with absolutely no noise. As simple 
and inexpensive as this machine is, it is 
capable of doing the work that it former- 
ly took four hand riveters to do, and re- 
quires practically no skill in its op- 
eration. 


Rivet CUTTER 

The second interesting machine is the 
portable rivet cutter shown in Fig. 4. This 
somewhat resembles in appearance a 
rapid-fire gun, and like them, it shoots, 
although its shots are limited to one at 
a time. 

In this case the piece that was to have 
the rivet heads cut off, was. placed 
against one of the columns of the shop. 
The machine was then brought into posi- 
tion and a chain put around the column. 
To this was connected a wire rope that 
was attached to a reel on the back end 
of the machine. The cutting bar fits 
loosely, in a socket, in the end of the 
piston so that any size, shape or length 
of cutting bars can be used. 

When the bar is in position against 
the head of the rivet and the machine 
reeled up to it, the air is turned on and 
enters the cylinder of the machine. The 
air then forces the cutting bar against 

















Fic. 1. 


COMPRESSED-AIR RIVETING MACHINE 
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Fic. 2. DETAILS OF COMPRESSED-AIR 
the head of the rivet and breaks it off. 
The rivet head is broken off instantane- 


ously and those who have swung a sledge 
against a stubborn rivet that refuses to 
be cut off can appreciate the saving in 
time and strength that this machine has 
accomplished. 

In construction it merely consists of a 
long cvlinder, which in this was 
made out of a piece of pipe; a piston, 
with a socket in the end to hold the bars; 
a reel on the back end of the machine, 
and the necessary connections; the whole 


case, 


being mounted on a carriage as shown. 


Saw For PACKING 
Another machine that is interesting 
is the double saw shown in Fig. 5, that 
was built for cutting metallic packing. 
This machine is built mostly of scrap 
angle iron lying about the shop and 


riveted together with two bearings bolted 
on the lower cross piece and a shaft two 
inches in diameter with a tight and loose 
pulley on the outside for driving. A 
three-inch belt and a 20-inch pulley in- 
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RIVETING MACHINE 
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VALVE FOR RIVETING 


MACHINE 


Foot 


drive a 1'.-inch 


with a 


framework 
the top 


side the 
shaft at 
end. 
These 
tool steel 6 


saw at each 


made of 5/32-inch 
inches in diameter and 
not hardened. The teeth are filed 
inch deep and 3, inch apart so as not to 
choke. They are protected with guards 
that have just opening to get 
two rings of packing in at one time. The 
plate about the center of the saw blades 
with a slot large 
clear the saw blades and is supported by 


saws are 


are 


enough 


is smooth, enough to 
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5. Saw FOR CuTtTinG METALLIC 


Fic. 
PACKING 
small columns which make it perfectly 


safe. The 1300 revolutions 


per minute. 


Saws run at 








The first of the three concrete barges 
to be constructed for use in connection 
with the hydraulic operations in the 


Pacific division of the Panama canal was 
successfully launched on Wednesday, 
April 20. The completed barge 
about 3 feet of water, and when mounted 
pump, and equip- 
ment, weighing approximately 60,000 
pounds, it is expected that it will draw 
an additional The 
material in the 


draws 


with dredging motor 


9 inches amount of 


reinforcing construction 
of the remaining two barges will be less 


than in the first, which will materially re- 


duce the weight in the aggregate. One 
half inch mesh No. 12 will be used in 
the wall construction of the other two 
barges, instead of ',-inch No. 12. 
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The dividing machine constructed by 
the Société Genevoise pour la Construc- 
tion d’Instruments de Physique et de Mé- 
canique, Geneva, Switzerland, is intended 
for the accurate and rapid dividing of 
slide gages. As shown in Figs. 1 and 2 it 
is provided with two graduating points 
allowing two gages 35 centimeters in 
length to be divided simultaneously at a 
speed of 40 lines per minute. 


CONTROL OF OPERATING SCREW 


The shortest distance between the 
graduations made by the machine is one- 
tenth of a millimeter, and the greatest 
distance 2 millimeters. The pitch of the 
screw is 10 millimeters so that even in the 
case of accelerated operations, it does 
not rotate too rapidly. A brake is pro- 
vided for keeping the screw in position. 
Whenever one of the cutting points is to 




















Fic. 1. FRONT VIEW OF GRADUATING MACHINE 


The transmission of power to the ma- 
chine is effected by the step-pulley n, 
Fig. 2, which is mounted loosely on the 
shaft z, and coupled to the shaft by 
means of the four-tooth clutch m, which 
serves to throw the machine out of gear 
automatically. The motion is transmitted 
by gearing to the graduating points. The 
difference in the lengths of the various 
lines is obtained automatically, each 
tenth graduation being made longer, the 
lines corresponding to the fives somewhat 
shorter, and these corresponding to the 
units, of normal length. This is assured 
by a spring device f while the movement 
of the crank-pin operating the cutting 
point remains constant. 


THE GRADUATING POINTS 


The cutting point is designed for form- 
ing strong and deep lines when acted 
upon by the weight e. It may, however, 
be used as well for cutting very fine 
graduations. The maximum length of 
lines obtainable is 40 millimeters, and the 
shortest, one millimeter. 

The tracing point is immovable, the 
work being moved. The price to be di- 
vided is fixed on the plate ¢ which is 
shifted by the nut d mounted on the 
screw of the machine. The advancing 
movement of the plate is taken from the 
shaft z through the crank-pin o and rod o’ 
which operate a pawl and a 100-tooth 
ratchet b, which actuates the screw. 


AUTOMATIC RELEASE 


The machine is thrown out automati- 
cally in the following manner: 

On the front side of the machine is 
fixed a brass scale x, Fig. 1. The movable 
carriage carries a stop w provided with 
an index pointing to the scale just refer- 
red to. The zero of this scale is so situ- 
ated that the moment the stop comes 
into contact with the lever v, the weight r 
by dropping on the piece s releases the 
detent, and the spring u disengages the 
clutch m, Fig. 2. The oscillations of the 
weight are controlled by a spring. Dur- 
ing the operation of the machine the 
weight is swung vertically above its 
pivot. 

The principal advantage of this divid- 
ing machine is that deep graduations can 
be made rapidly in hard steel in a single 
operation. 

In a series of standardizing tests made 
on the machine at the Paris Conservatoire 
des Arts et Métiers, a scale of 50 cen- 
timeters was graduated, and the error at 
the end of the 50 centimeters was found 
to be only 25 one-thousandths of a milli- 
meter, and the maximum deviation from 
one interval to another only 5/1000 milli- 
meter. The machine has a device for ac- 
curately adjusting it to the total length 
of the scale to be made. The nut d 
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Fic. 2. REAR VIEW OF 


be thrown out in order to work with one 
point only, it is merely necessary to shift 
the crank pin i to the center of shaft 2’, 
so that no motion will be imparted to the 
cutting point by the disk k. 

This disk as well as the disk a is pro- 
vided with a cross groove in which the 
crank pin can be shifted; thus the oper- 
ator can control at will the reciprocating 
motion of the pin o’ on the disk b. The 
position of the crank pin o is readily 
varied by means of a special scale, ac- 
cording as a _ millimeter, ‘4 milli- 
meter, or 1/10 millimeter division is to 
be traced. 


GRADUATING MACHINE 


Fig. 2, carries a vertical rod fitting into a 
groove at the bottom of the bed. If dur- 
ing the advancing motion of the nut d 
on the screw, this groove be absolutely 
parallel to the screw, it will exert no in- 
fluence on the nut. If, however, it be 
oblique in one direction or the other, it 
will impart a rotary movement which is 
either added to or subtracted from the 
action of the screw. In this manner, the 
machine can be so adjusted that the cor- 
rection of the scale at the 50th centimeter 
is 0 micron, though this adjustment ob- 
viously leaves the extremely slight errors 
of the intermediate divisions unaltered. 




















May 26, 1910. 


AMERICAN MACHINIST 


Determining Efficiency of 


Electric Hoist 


Gearing 


957 


Spur Gear and Worm 
Gear Types of Horsts 
Equally Efficient 








It is unfortunate that there is so little 
information available on the efficiency of 
gearing and at the same time it is sur- 
prising, for there is probably no other 
single mechanical device that has re- 
ceived as much attention from engineers 
and designers and concerning which so 
much has been written in the technical 
press. Therefore, a brief discussion of 
the efficiency of the gearing of the elec- 
tric hoists built by the Sprague Elec- 
tric Company, of Bloomfield, N. J., will 
be of interest and value. 

The arrangement of parts in the worm- 
geared hoist is shown in the elevation 
Fig. 1 and partial plan Fig. 2. Upon the 
end of the motor armature shaft is a spur 
pinion meshing with a spur gear on the 
wormshaft. This wormshaft is held in 
two journal bearings and abuts against 
a ball thrust. Above the worm and, of 
course, in mesh with it is the worm gear 
in the form of a ring or rim bolted to 
a spider fixed on the rope-drum shaft. 
This drum shaft is held by two journal 
bearings and carries on each end a rope 
drum as shown in Fig. 2. As we are 
more particularly interested in the worm 
and gear, the worm is shown in detail 
in Fig. 3. 

THE BALL THRUST 

In passing it is worth while to con- 
sider the ball-thrust bearing which in one 
feature differs from accepted practice. 
The races are of low-carbon steel, case 
hardened and carefully ground to dimen- 
sions. The balls, instead of being of the 
hardness as furnished by the maker, are 
uniformly drawn to a temperature of 475 
degrees Fahrenheit before being used in 
the bearing. This process produces a 
tempered ball and some three years of 
use have demonstrated the wisdom of 
the process for this particularly severe 
intermittent service. 


THE Worms AND WorM GEARS 


The line engraving, Fig. 3, shows a 
single-thread worm having a pitch diam- 
eter of 2.238 inches, a pitch of one inch 
and 29-degree thread. In some hoists 
another worm is used identical with the 
one shown except that it is double thread 
instead of single thread. All of these 
worms are made from open-hearth steel, 
are lathe cut and carefully case-hard- 
ened. The worm gears with which they 
mesh are .hobbed from a special brass 
composition, that is very hard, tough and 
has demonstrated its wearing quality. 


*Engineer hoist department, Sprague Elec 
tric Company. 


By S. H. Libbey * 


TESTING THE Hoists 

Prior to shipment every hoist is run 
and given a test under full load, in which 
certain observations are taken. These 
observations include the current and volt- 
age of the motor, from which can be 
computed at once the foot pounds input; 
the load on the lifting hook and the speed 
of lifting from which is computed the 
foot pounds of work done on the drums. 
The foot pounds of work done on the 
drums divided by the foot pounds of 






























































drum shaft. To these might be added 
the friction loss of the rope upon the 
drums, and in the hook sheave. 

Six hoists, two rope type with single- 
thread worms, gave the following values, 
respectively, for the efficiency of the 
gearing as outlined above; that is, ob- 
tained without running the gears or 
worms into condition, the gear being ex- 
actly as it comes from the hob, and the 
worm being only cleaned, not polished, 
after hardening: 49.7, 40.5, 45, 51, 42.6, 
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input gives the total efficiency of the 
hoist. This total efficiency divided by the 
ethciency of the motor for the noted volt- 
age and current gives the efficiency of 
the gearing, the factor that we are partic- 
ularly interested in here. 

This efficiency of the gearing takes into 
account all of the losses from the pin- 
ion on the motor armature shaft to the 
load. Returning to Figs. 1 and 2, the in- 
cluded mechanism is seen to consist of 
a pair of spur gears, two journal bearings 
and one ball thrust bearing on the worm 
shaft, the worm and its meshing worm 
gear and two journal bearings on the 
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ELEVATION OF GEARING OF SPRAGUE ELECTRIC WORM-GEARED HOIsT 


41.2, per cent. The average is 45 per 
cent. 

Similarly three, two-rope type double- 
thread worm hoists gave the following 
percentages: 48, 54, 55.3; with an aver- 
age of 52 per cent. 

These averages show at once the ad- 
vantage of increasing the thread angle 
of the worm. This angle in the case of 
the single-thread worm is 8 degrees 6 
minutes, double-thread worm, 15 degrees 
53 minutes. 

In the work of F. A. Halsey, on worm 
and spiral gearing, is given a chart show- 
ing the relation between thread angle, 
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speed and efficiency for worm gears. The 
speeds of the worm at the pitch line, for 
all of the load speeds in the tests, that 
enter into the averages given in the pre- 
ceding paragraphs, range from slightly 
iess than 200 feet per minute to con- 
siderably over that speed. The highest 
curve on the chart in Mr. Halsey’s book 
is for 200 feet per minute and a note 
states that it is undoubtedly safe to use 
this curve for all speeds in excess ot 
that amount. Returning to the chart and 
reading from the curve for a velocity of 
200 feet per minute at the pitch line, the 
efficiency corresponding to a thread angle 
of 8 degrees and 6 minutes is 82.5 per 


cent. This is for the single-thread worm. 














Hoist, SHOWING 
DRUMS 


PLAN OI 
Ropt 
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ARRANGEMENT OF 
Similarly for the double-thread worm 
having a thread angle of 15 degrees and 
53 minutes, the efficiency is 90 per cent. 

As the mechanism included in the 
gearing of the hoist is identical for the 
two types with the exception of the worm, 
it follows that the losses in this mechan- 
the worm and 
It further fol- 


of these 


than those in 
the same. 
lows that if the performance 
worms agrees with theoretical and experi- 
mental investigations from Mr. 
Halsey’s chart was plotted, that the dif- 
between the efficiency of the 
worm as found from the chart and the 
efficiency of the gearing as a whole must 


other 


isin 


gear must be 


which 


ference 


be a factor applicable to the balance of 
for 


losses 


t! mechanism. And if the 
the mechanism other than the worm are 
found to agree for both the single-thread 
and double-thread worm types, it goes 
to prove that the performance of those 
worms must agree closely with the re- 
sults upon which the chart referred to 
above was plotted. 

\s a matter of fact, such is the case 
From the chart the efficiency of single- 


The cor- 
responding average efficiency of the gear- 
cent. The difference is 
31 cent., a factor applying to the 
mechanism other than the worm. In the 
case of double worm, the efficiency 
from the 90 per 
efficiency of the gearing from the tests 


thread worm is 82.5 per cent. 


ing is 45 per 


s pe r 


the 


chart is cent.; average 


is 52 per cent., the difference is 38. This 
indicates that the performances of the 
worms are in close relative agreement 


with the results plotted in Mr. Halsey’s 
chart. 
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INFLUENCE OF USE ON Holst EFFICIENCY 

As a matter of interest it is worth 
while to note the increase of efficiency 
of the gearing of electric hoists after a 
period of intelligent use. It is seldom 
that a hoist comes back to the factory for 
repairs or for any other cause. Thus, 
comparative data as to the performance 
of hoists when new and after use are 
few. However, I can cite a few cases. In 
one a single-thread worm hoist showed 
an efficiency of 48 per cent. under its 
original shop test and an efficiency of 58 
per cent. several months later. Again a 
single-thread worm hoist shows an effici- 
ency of 45 per cent. under shop test and 
64 per cent. several months later. In still 
another case a single-thread worm hoist 
showed an efficiency of 61 per cent. af- 
ter several years of use. This hoist is 
one that has been in use in our own fac- 
tory; was one of the first built and no 
record exists of its original performance. 
If we assume, however, that its original 
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particularly as it would greatly limit our 
output. 


NECESSITY OF CAREFULLY ADJUSTING 
WorRM AND WHEEL 


Another point of interest is shown by 
the result of three tests on a double- 
thread worm hoist that was originally 
set up without proper adjustment of 
worm and gear. After the hoist had been 
run under usual conditions, efficiency of 
the gearing was 51.5 per cent. It was 
believed that this was too low and an 
examination of the hoist showed that the 
worm was not central with its gear, and 
that its point of*contact was at one side. 
The gear was then moved over 1/32 of 
an inch by squaring off the end of the 
hub, tested, and the efficiency was 54.2 
per cent. It was believed that the worm 
and wheel were still not central and the 
gear was moved 1/32 of an inch more. 
When tested again the efficiency was 60.8 


per cent. These tests show clearly the 


Harden Thread and End 


= %. — 
mer Yachin 
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Fic. 3. DETAILS OF SINGLE-THREAD WORM FoR ELECTRIC Hots? 
was about the average for single-thread necessity of a proper adjustment of worm 


hoists, namely 45 per cent., it will be 
seen that it has improved 16 per cent. 
during its period of use. 

A double-thread 
been used in our own 
similar conditions now shows a gearing 
efficiency of 81 per cent. If its original 
efficiency about the average for 
such hoists, say, 52 per cent., it will be 
seen that it per cent. 
during its period of service. 

Referring again to the original tests; 
after a machine is put in the hoist way, 


worm hoist that has 


factory and under 


was at 


has increased 29 


the test readings are taken by running 
it up and down a few times, probably 
not over five or six, the readings deter- 


mining the conditions of the machine, 
and the necessity of taking apart or con- 


tinuing the test. 


From the above it will be seen why 
the worm-geared hoist improved so 
much, after use. As a long period of 
running in the hoist way would only im- 
prove the conditions of the worm and 
gear, and consequently the efficiency, and 
would not show up any defects which 


the first readings taken would not show; 
it is, of course, not necessary to take the 
time such testing would make necessary, 


and its meshing gear. 


EFFICIENCY OF A SPUR-GEARED Hols1 


By way of comparison | give the effi- 
ciencies of a 3-pair spur-geared hoist. 
These are: Total efficiency 62.7 per cent., 
and gearing efficiency 76.5 per cent. The 
losses due to the bearings and gearing 
are 23.5 per cent. 

If we divide this by three we get ap- 
proximately 7.6 per cent. as the loss in 
One set of spur gears and bearings, there 
being three sets in the train. Taking this 
7.6 per cent. as an approximate loss for 
such gears and bearings, and deducting 
this from the losses shown in the double- 
thread worm-geared after several 
vears of service, reduces the loss in that 
machine to 11.4 per cent. (19 and 
gives an efficiency for the worm gearing 
alone of 88.6 per which is not 
very far from Mr. figure of 
90 per cent. 

It is also interesting to note that the 
total efficiency of the spur-geared hoist 
is but per cent., while the corres- 
ponding efficiency of the worm-geared 

is 81 per cent. The efficiency of 
spur-geared machine not im- 


hoist 
7.6) 


cent., 
Halsey’s 


76.5 


hoist 


the will 
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prove much if any after it is first tested, 
while the worm-geared machine will im- 
prove with use until its maximum effi- 
ciency is reached, remaining at that point 
until the parts are worn out. As an ad- 
ditional fact in connection with the above 
comparison, the total gear reduction of 
the spur-geared hoist was 30, while that 
of the worm-geared machine was 69.5, 
showing that the latter was working at 
a disadvantage as compared with the 
former. 
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From these figures it would seem that, 
with proper materials intelligently used, 
the spur gear has no advantage over the 
worm gear. 

In closing it is to be pointed out, that 
while the efficiency of an electric hoist is 
important it is not of as great importance 
as reliability and durability, for the ser- 
vice to which these hoists are put is in- 
termittent, which means that the power 
consumption is small and the effect of 
greater or slightly effi- 


less 


a_ slightly 
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ciency is perhaps negligible. On the other 
hand, such hoists must be reliable and 
durable. They must always be ready 
for use and there must be no structural 
weakness that will require the replace- 
ment or repair of parts from time to time. 
Thus the question of efficiency in regard 
to these worms and gears is of import- 
ance as indicating a design that is ser- 
viceable and durable, rather than a de- 
sign that is merely efficient from the 
standpoint of power consumption. 








An Interesting Bending Fixture Job 


Ldttorial Correspondence 








One of the problems in the making of 
the Powers card and punching machine 
for the United States census was that of 
the 240 levers which formed an import- 
ant part of each of the 300 machines 
which were illustrated on page 809. 

In Fig. 1, the bars from A to E inclu- 
sive, represent the different stages of 
one of the outside bars having the ex- 
treme bend, while F and G are those 
used in the center of the group and re- 
quire almost no bending or twisting. 

The bars are first blanked out of cold- 
rolled stock as at A and afterward 
rounded at the upper end between dies 
in a crank press, while the lower end is 
notched, swaged down on the end to re- 
ceive the celluloid key, having the small 
hole punched near the bottom and has 
a pin or projection forced out directly 
behind the notch. This projection is 
about one-half the thickness of the stock 
and is literally a punched hole in which 
the punching has only been forced half 
way through. These can be seen in de- 
tail in the different 

The bars are now ready for the bend- 
ing machines, one of which is shown in 
Figs. 2 and 3, which, though small and 
‘omparatively inexpensive, are  partic- 
ularly efficient as will be seen. Fig. 2 


views. 
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BAR READY TO BEND 
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THE PUNCH BAR 














. 3. BENDING THEI 





BAR 





960 


shows the machine just after a straight 
bar has been placed in it and before the 
clamps A,B and C have been tightened 
on it. 

After the bar has been placed the 
handle D is locked down over the pin 
E, clamping the broad end of the bar be- 
tween the twisting jaws F. Then the 
handle G is swung to the left until its 
notch locks the end of the twisting jaws 
together and the desired twist is given 
by bringing this lever against the stop 
shown. 

Then the first bend is given by the 
handle H, this swinging the whole clamp- 
ing fixture in the arc shown until the 
desired bend has been obtained by bring- 
ing it against an adjustable stop which 
has been located in the proper place. 

The next bend is obtained by swing- 
ing the handle 7 sidewise in either di- 
rection as may be necessary and this also 
operates against a stop which has to be 
adjusted for each key as with the others. 
The clamping handle 7 is also arranged 
so that it can be lifted and produce an 
upward bend if desired, although this 
feature was found to be unnecessary 
after the machine was designed. 
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Fic. 4. SHEARING THE END OF BARS 


Fig. 3 shows the fixture after the bar 
has been bent and before the clamps are 
released. 


Fig. 4 is the device used for cutting 
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off the ends of the useless bars after 
they have been bent, and although it ap- 
pears crude in some respects it has 
proved particularly efficient and ac- 
curate. 

The notched end of the bar is located 
in a groove in the small angle piece 
shown, its position being determined by 
a pin in the knot already referred to. 
This angle piece can be placed in 120 
positions which represent one-half the 
entire keyboard of the card-punching 
machine, and after the bar is put in 
pace as shown, a single movement of the 
heavy shearing knife, clips the end of the 
bar squarely and evenly. The shearing 
knife is returned by the heavy coil spring 
shown, and the work was done easily 
and accurately with this device. It will 
be noticed that the slide in the center of 
the bed which supports the index plate, 
is adjustable with relation to the shear- 
ing knife so as to accommodate any va- 
riation in the length of bars. We are 
indebted to the Sloan & Chace Manu- 
facturing Company, Newark, N. J., who 
made these machines, for these illustra- 
tions and the information in regard to 
the work. 








A Useful Multiple Slotting Fixture 


By J. P. Pedor 








The boss of the tool room when on one 
of his “sight seeing tours” around the 
shop, happened to see a machinist finish- 
ing a brass casting in a way that made 
him stop and look on. The casting was 
the dome of a locomotive pop safety 
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THE DOME CASTING 


Fic. 1. 





valve, as shown in Fig. 1, and it had 
twelve slots cut at the top on varying 
angles. These slots were 3/32 inch, each 
one having an angle 5 degrees greater 
than the preceding one, except the last 
four which were cut on the same angle. 
In finishing this casting a man had to 
work with a cutting-off tool held in a 
compound rest, and after cutting one slot, 
would have to shift his tool around 5 
degrees and cut the next. After watching 
him work one up, the boss went on, think- 
ing to himself that a job like that ought 
to have a tool to cut all the slots at once. 
After a few days thought the fixture 
shown in Fig. 2 was made. This cut the 
twelve slots at one setting and greatly re- 
duced the cost of machining. 
How IT 


OF FIXTURE AND 


OPERATES 


DESCRIPTION 


A is a cast-iron body with a shank B 
which is made to fit the turret on a moni- 
tor lathe; CCC, etc., are slots cut at the 
desired angle; / is a gear pinion; DDD, 
etc., are blades with teeth cut at angles 
corresponding to the slots. A blade is 
shown at J with the teeth. The slots are 
cut to depth of inch and are held 
down by plate E. The lever F, which is 
shown in the top view, can be adjusted 
to any position by the split nut G. 

To operate the tool the workman 
screws the casting on a nipple chuck, 
through the tapped hole x, Fig. 1. The 
chuck has a pilot sticking outside, about 





1'2 inches in length, that fits into hole 
H in the fixture, when this is brought 
close to the casting, and forms a steady 
bearing while the slots are being cut. By 


pulling over lever F, the teeth of pinion /, 
which 


are meshed with the blades D, 
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Fic. 2. TOOL FOR CUTTING SLOTS IN DOME 
OF SAFETY VALVE 
bring them all forward, to cut simul- 


taneously, and the backward swing of 
lever F brings the cutters out of the slots 
so the casting can be removed and an- 
other put in its place. The slots are cut 
in until they touch the supporting ribs on 
the inside. 
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Machining a 21-inch Sluice Valve Body and Plug Ay J. 4. Gray 








The following method of performing 
the various operations in machining a 
Sluice, or gate valve, body and plug, may 
be of interest to readers of the AMERICAN 
MACHINIST. It was adopted with suc- 
cess where a large quantity of these 
valves were handled, and | think will 
commend itself as expeditious and eco- 
nomical in labor cost. The times given 
are approximate and might be reduced. 
The greater part of the machining may 
be done on a good 18-inch center 
traversing lathe. 

The first requirement will be a box 
fixture of not very elaborate design. This 
fixture, shown in Fig. 1, bolts onto the 
lathe saddle; first removing the slide rest 
and screw of same. It is faced on its 
base and also has a stout center pin on 
which it swivels. It really has a double 
base, as there is a separate parallel plate 
in addition to the box itself. This plate 
BP, Fig. 1, is permanently bolted to 
the lathe saddle, and has a central hole 
for the pin of the box to swivel, this 
hole being first set central with axis of 
the lathe. 

The jig is now set in place upon the 
base plate, with the arms, marked A A, 
lying at right angles to, or true for bor- 
ing with, the axis of lathe. It is clamped 
in this position to base plate and also 
located to same by means of a stout 
dowel. There are altogether five dowel 
pin holes in the base plate. Two posi- 
tions are for the arms AA to be at right 
angles to the lathe bed, one being ex- 
actly opposite to the other. They are 
shown on the sketch, Fig. 1, as a and b. 
There is also a position for the arms to 
lie parallel with the lathe bed, for facing 
the cover flange and two other positions 
for the center of jig to incline, either 
side of the lathe centers, an exact num- 
ber of degrees. This is necessary for 
truing the inside facings and recesses, to 
suit the required taper of plug. 

Having located these five positions and 
drilled the dowel holes in base plate to 
suit, the jig is returned to its first 
position, a, and bored out in the 
two arms, A A, an easy fit to the body of 
valve marked X, Fig. 6. In these arms 
the valve body lies when being machined, 
clamped down securely by the cover 
plate B. By this means the body of 
valve is held true and with the thinnest 
parts of its walls free. 


The jig, being now ready for use, the 
first operation is facing the branch 
flanges. This is done as shown in the 


general arrangement, Fig. 6, by means of 
a traversing arm, bolted to the faceplate, 
the feed being put on by a star wheel. If 
a traversing arm is not at hand, a good, 
stif, slide rest will answer the same 
purpose; bolted to faceplate in the same 
way. In this case the turning tool will 


have to be cranked, as shown in 
sketch. 

When one flange is faced in this way, 
the jig is unclamped, dowel pin removed 
and jig turned right around for the op- 
posite flange. This brings dowel-pin 
hole in jig over hole marked b, in base 
plate. During these changes of jig posi- 
tions the base plate is not moved; the jig 
merely swivels on it. The jig being 
doweled and clamped in this position, the 
second flange is faced. The next facing 
is the top or cover flange. For this the 


jig is set square to its first position, 








eral arrangement, Fig. 6, that a bar is 
used for these two face mills. The bar 
is squared for a portion of its length, for 
the face mill to fit upon, and a collar, as 
shown, takes the thrust. 

To place cutter on bar, the saddle of 
the lathe is run back, nearly clear of the 
bar, the cutter is then put into the throat 
of the valve and guided on to the squared 
part of bar, as you advance the saddle 
toward the head of the lathe. 

The cutter in place, the next thing is to 
set the jig to one of its angular posi- 
tions, either d or e in base plate, so as to 
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Fic. 1. 


Box JIG FOR VALVE 


doweled, 
and operated on in 
the other two flanges. 

This now leaves the inside seatings or 
recesses to be done. These are operated 
upon, with multicutter face mills. Two 
are required; one for the iron body, and 
one for the brass facing. These cutters 
are not expensive tools to make. A cast- 
iron disk is slotted out on its face, to 
sizes given, and high-speed steel pieces 
are fitted in each slot. A steel wedge is 
then driven in at the back of each piece. 
These pieces are turned true when as- 
sembled in disk, then backed off and 
hardened. A cutter and wedge assembled 
in disk is shown in Fig. 5 which also 
shows formation of disk. 

It will be noticed, in sketch of gen- 


in c on base plate, clamped up 
the same way as 
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Fic. 2. FLANGE DRILLING JIG 


bring the face that is to be recessed, 
parallel with the cutter face. This is lo- 
cated by the dowel, as before, jig clamped 
up and the saddle advanced by 
hand till the required depth of recess is 
attained (a fixed mark on cutter disk will 
give this). Leaving the cutter in valve 
the saddle is drawn clear of bar and the 
jig turned around for the opposite in- 
side recess. The same process is gone 
over as before and now the body of valve 
will be finished, preliminary to the fac- 
ings being fitted; except drilling. By the 
above method, really five operations are 
done at one setting of valve in the fixture. 

The time estimated for this machining 
including setting should not be more than 
three hours. 

When the complete set has been ma- 


slowly 
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Fic. 3. WEDGE FIXTURE FOR PLUG Fic. 4. MANDREL FOR RINGS 


chined as above, the next operation will faced and recessed. This operation can be 
be the drilling of branch flanges. For done in anordinary 18-inch, four-jaw con- 
this a plate jig should be used. A cast- centric chuck. The only provision isto have 
iron flange is machined, as shown in Fig. a wedge piece the same taper as plug, so 
2; the spigot S turned an easy fit to the when the two are laid one on the other the 
average bore of valve, that is, 12 inches two outside faces are parallel. This 
diameter; holes pitched off to the number wedge piece, marked W in Fig. 3, is 
required, at given pitch circle diameter; slightly smaller in diameter than the plug. 
then bushed with steel bushes, to sizes’ It is set true on face of chuck and then 
given. There need not be any exact tool setscrewed to same. A peg C screwed 
making about this job and it pays for the’ into face of chuck, engages with the nut 
making. The jig is located central on recess marked N on plug and so locates 
flanges, by means of the spigot S and the plug in the correct position on the 
when the first hole is drilled a dowel pin wedge W. The jaws of chuck do not en- 
is set in through jig, and hole just drilled gage with this fixture in any way, but 
to prevent the jig turning while drilling grip the plug only. A center is held up 
the remaining holes. to plug, to keep it hard against the wedge. 

The time taken on the two flanges The turning is done with an ordinary 
should not be more than twenty minutes, front tool and a recessing cutter. In 
assuming high-speed drills are used. machining, it is as well to draw the re- 

The cast-iron plug, is now ready to be’ cessing cutter to either side of recess, 
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Cutter and Wedge 
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Fic. 5. FACING CUTTER 


thereby producing a slightly dovetailed 
section to give a tighter bind on brass 
facing. 

Time occupied in doing the two faces 
and fixing; 30 minutes. 

There are now only the brass facings 
to machine. The best method is to hold 
them in a 4-jaw chuck by the outside 
diameter, on a capstan; have a tool bar 
in turret for boring at one cut and a 
facing tool in cross slide. Of course, 
there will be two different bore sizes; 
hat of the plug facings being smaller. 
These, then, will be done in sets. When 
faced on one side only and bored, the 
facings should be mounted on a mandrel 
to suit the bore. There will be two man- 
drels required. This is shown in Fig. 4. 
They are then turned on their outside 
diameters for a press fit in recesses of 
valve body and plug. A ring gage should 
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be used for sizing. These facings can be 
mounted, about twenty at a time, on their 
respective mandrels. About 10 minutes 
should be the time for each facing. 
This leaves only one side of facing 
rough, which is machined in place, when 
pressed in valve body and plug. After 
being pressed in, in their respective re- 
cesses, with red lead to make a tight 
joint, the valve body is placed in box 
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fixture, doweled in its angular position 
as before and the facing mill for brass, 
put on bar. Each facing is then carefully 
surfaced. This leaves a true surface and 
each valve body has its facings exactly 
the same taper. The plug facings, when 
pressed in, are faced on their same taper 
wedge in the 4-jaw chuck. 

When the plug is assembled to its valve 
body, it will be very little short of a 
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water-tight joint; only a touch with a 
scraper on a high point here and there 
being required to let it right up close 
and tight. 

Time required for pressing in facings, 
setting in fixtures, facing and finishing, 
for test on valve body and plug; 4 hours. 
This makes a total time, for all opera- 
tions on one valve body and plug, of 8 
hours. 








Proposed Patent Office Building 


By [rving D. Kimball 








The crowded conditions in the present 
United States Patent Office have been a 
source of great delay and disproportion- 
ately increased expense during a num- 
ber of years. Commissioner after com- 
missioner has struggled with the prob- 
lem of finding room for the examin- 
ing force, the increasing printed copies 
of patents, the old models, etc. 

The present building was started in 
1836, what is now the south front of the 
building being erected. This was com- 
pleted in 1840 at a cost of $422,000. In 
1849 the east wing was begun and com- 
pleted in 1852 at an outlay of 5600,000. 
Plans were then drawn for the comple- 
tion of the building as it now stands. 
The west wing was finished in 1856 and 
cost $750,000, and the north wing was 
completed in 1867 at a cost of $755,000. 
The building, when completed, totaled 
$2,347,000. 

For many years it has gradually 
been necessary to crowd out the old 
models, to turn storage space into exam- 
ing rooms, and to use every nook and 
corner, such as under stairways and 
halls and corridors, for the storage of 
printed copies of patents. The examining 
rooms have had the desks crowded more 
and more closely together, thus greatly 
interfering with business, while the ne- 
cessity for filing printed copies of pat- 
ents all over the whole building has great- 
ly increased the cost of filling orders for 
such copies. 

As far back as 1899, Commissioner 
Duell called attention in his annual re- 
port to the crowded condition of the 
building, and urged the passage of a bill 
then before Congress, providing for a 
new fireproof building. The removing of 
the Land Office from the patent build- 
ing gave slight temporary relief. At 
about this time some of the models were 
removed and stored in a rented building. 

During the summer of 1903, Commis- 
sioner Allen, while in Germany, noted the 
plans for greatly increased patent-office 
facilities for that country. Land had been 
purchased and buildings planned for a 
force of 2000 employees. The Germans 
have been the first European country to 
adopt our plan of preliminary examina- 
tion and now bid fair to surpass us in 
the facilities for carrying it on. 





In 1904, about 25,000 models were re- 
moved from the galleries and stored in 
a rented building, the space obtained be- 
ing used for the storage of printed copies 
of patents and other records. 

When the present commissioner came 
into office in 1907, additional 
room was supplied through the efforts of 
Secretary Garfield. The commissioner, in 
his report for 1907, made extensive rec- 
ommendations to provide more room. 
These included lowering the grounds 
around the building to permit use 
of all of the basement floor, the 
changing of the model hall into two 
stories by introducing an additional floor, 
and the building of granolithic sidewalks 
around the entire building, space to be 
provided underneath the sidewalks for 
the storage of printed copies of patents. 
If these changes were not deemed de- 
sirable, he strongly urged the building of 
a modern fireproof structure from the 
surplus to the credit of the Patent Office 
in the Treasury. 

During 1908 23 additional rooms were 
made available for the use of the office, 
the force was increased, and the salaries 
of the examiners also. Commissioner 
Moore again urged the necessity for a 
new building and called attention to the 
fact that Great Britain and Germany had 
each just completed new buildings for 
their patent offices which were more com- 
modious and better adapted for business 
than the patent building in this country, 
although the yearly business of those 
countries was far less than that of the 
United States. These same arguments 
were repeated in his report for 1909 and 
the passage of Senate Bill 1629, providing 
for a new building, was recommended 
and urged. 

It should be borne in mind that sever- 
al years would be necessary before a new 
building provided for now could be ready 
for occupancy. The condemning and 
tearing down of present buildings, the 
submitting of competitive designs and 
selection of the one thought most de- 
sirable, as well as the construction of 
the building, will all require time during 
which the present conditions will be re- 
placed by an even more crowded state 
of affairs. 

Senate Bill No. 1629, mentioned above, 


some 





provides for the purchase of a site and 
erection of a building for the use of 
the Patent Office upon three plots of land 
and inclosed streets just east of the Capi- 
tol. This building would be of fireproof 
construction and of an architecture cor- 
responding with the Congressional Li- 
brary building. The bill provides for the 
expenditure of $600,000 for the purchase 
of the site and for removing the present 
buildings, and $5,000,000 for the erec- 
tion of the building. 

The preparation of the site and erec- 
tion of the building is placed in the hands 
of a commission consisting of the Secre- 
tary of the Interior, the Commissioner 
of Patents, the First Assistant Secretary 
of the Interior, the superintendent of the 
building of the Library of Congress, and 
the architect of the Capitol. It is pro- 
posed that the building shall contain a 
hall of inventions where old models can 
be displayed in such a way that their 
evolution and development will be ef- 
fectively shown. A prize of S5000 is 
provided for the architectural design ac- 
cepted. 

Practically all the other departments 
of the Government are run at a loss in 
order that the public can be served at a 
low cost. Not so with the Patent Office. 
The inventor has to pay for all he gets 
and a surplus beside. In this way there 
has accumulated in the United States 
Treasury a fund of $7,000,000, which 
shows the net earnings of the Patent 
Office. 

For ten years the Commissioners of 
Patents have been urging the necessity 
for more room to economically carry on 
the work of the office, and during this 
10 years the business of the office has 
increased about 50 per cent. 

Anyone connected with a manufactur- 
ing concern knows that the plant has a 
capacity for about so many men and ma- 
chines and so much material. If, in an 
endeavor to increase production, more 
men, machinery and materials are added. 
economic losses result. Many of the de- 
lays that inventors and applicants have 
to contend with in the Patent Office are 
due to the overcrowded conditions of the 
present inadequate building, and for this 
reason alone the passage of Senate Bill 
1629 should be assured. 
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Applications of the Mechanical 
Woodworker in Pattern Shop 
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Easy Adjustment and 
Wide Range of Work 
Its Main features 











The Wadkin Mechanical Woodworker 
is an English invention that is particu- 
larly adapted to the irregular work of 
pattern making, and as it is very easy 
of adjustment, it lends itself conveniently 
to the varying demands of pattern work; 


By Robert Reid * 


is driven by a quarter-turn belt through 
the arm A, which is hollow. The spindle 
head is capable of swinging through an 
angle of 90 degrees in either direction, 
from the vertical position, as shown in 
Figs. 2 and 3. It has a lateral hand ad- 




















Fic. 1. 


exception, 
seldom 


repetition work being’ the 
rather than the rule, as it is very 
that two jobs come exactly alike. 

The conditions are very well illustrated 
The great 


makes it pos- 


in the photographs shown. 


flexibility of the machine 
sible to do almost any conceivable job of 
pattern making at a great saving of time, 
and this at a great saving in cost. It is 
easily set up for any work which 
ay come to hand; curved work up to 
S feet in diameter, and angle can 
be finished. For these reasons the ma- 
chine herewith shown was installed in the 
General Electric 


very 


any 


pattern shop of the 
Company’s Schenectady plant. 

It has a great number of adjustments; 
the arm A in Fig. 1, which carries the 
spindle head, is balanced by means of a 
It is capable of about 
30 degrees adjustment downward from 
the horizontal, as shown in Fig. 3, and 
can be securely locked in any position. 
The cutter spindle on the end of the arm, 


counterweight B. 


a stant mechanical 
eral Electric ¢ 


superintendent, Gen- 
Ompany 


UNIVERSAL WoopDWORKER IN PATTERN SHOP OF GENERAL ELECTRIC 
COMPANY’S SCHENECTADY 


PLANT 


justment by means of lever C; also a 
fine feed by the screw D. 


MOVEMENTS OF TABLE 


The table is mounted upon a square 
base that can be moved horizontally 
along the rails, by means of handwheel 
E, and locked in position by wheel F. 
The table may be raised or lowered by 
means of crank G, and has a longitudinal 
movement along the rails H, on ball bear- 
ings and likewise a cross movement, as 
best seen in Fig. 2. Both movements are 
made by means of crank K and wheel L 
which is duplicated on the opposite side 
of the machine. It is also capable of be- 
ing swung through a complete circle on 
the pedestal M. In addition to the above 
movements, the upper plate N, which is 
pivoted on a central pin, may be turned 
at will, by means of a removable hand 
lever that is fastened to the top of plate 
N by a thumb screw. 


ELsBows, STAVES, ETC. 


This being intended for patterns of a 
circular nature, such as elbows or curved 
work, and their core boxes, it will thus be 
seen that the table can be raised, lowered, 
turned horizontally through a complete 
circle, moved lengthways, crossways, or 
at any angle that may be required. 

In Fig. 4 is shown a core box for a 
pipe elbow that is clamped ‘¢o table while 
being cut by means of a fly cutter. In 
this class of work the piece is clamped 
to the upper plate; the table set by means 




















Fic. 2. 






WOODWORKER WITH CUTTER HEAD SWUNG AT AN ANGLE AND SOME WORK 
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Fic. 3. WooDWORKER WITH ARM INCLINED AND CUTTER AT 60 DEGREES 


of the crank K and wheel L, to give the 
required radius, and the cutter lowered 
by lever C or screw D to the proper 
depth. The work is rotated through an 
angle of 90 degrees, by swinging plate 
N with the hand lever, or by swinging 
the whole on the pedestal M. The straight 
part of the work is performed by mov- 
ing crank K and wheel L. 

Some of the different kinds of work 
that have been made on this machine, 
likewise some of the cutters that are used, 
may be seen in Fig. 2. The smaller core 
boxes were shaped out by means of fly 
cutters of the proper radius, as in Fig. 1. 
While the large box on the floor was ma- 
chined out with the type of cutter leaning 
against its left-hand end. The cutter on 
top of the large core box is used for 
making pipe bends, as shown in Fig. 4. 

The shaping of staves for circular 
work, such as large pipes, electric mo- 
ters, and cylindrical work of any kind, is 
shown in Fig. 5. In these the curved top 
and beveled sides are cut at the same 
time. When cutting the cutters take the 
positions shown in the upper left-hand 
corner. 














Fic. 4. MAKING Pipe BENDS 





CorRE-BOX WORK 
The machine is very useful for core- 
box work of various kinds, and a big 
saving in time is effected by machining 
parts that enter into the construction of 


core boxes, which are similar to. those 
shown in Fig. 6. These can be made in 
any segmental part of a circle that is 


desired, and when they leave the machine 
it is only necessary to sandpaper and 
varnish them. 

The possibilities of the machine are 
shown in the irregular shaped core box 
in Fig. 7. On this box the fillet O, 












Fic. 5. CUTTING STAVES 
which was of a large radius, the half 
circle S and the half round hub U were 
cut on this machine. On the fillet O the 
box was deeper at P than at R, and the 
box was inclined enough to make this 
cut. The fillet was also partly cut on a 
radius and partly on a straight, and this 
was all done with one cut or one setting 
of the machine. The half circle S blended 
into the flat place in the bottom of the box 
and this part of the work was done on 
the machine. The hub U 
tirely cut on the machine, notwithstanding 
the fact that the box was deeper at P 
than at R; the machine taking care of 
the change of section, due to the different 
depths. Frotm the 10-foot pole beside the 
box one can get an idea of its size. 


was also en- 


GEAR WoRK 


The machine is also well adapted for 
other kinds of work, such as dovetailing 
tenoning, panel work, moldings of dif- 
ferent kinds, stair railings, etc. It is 
particularly adapted for the cutting of 
gear teeth of various kinds, such as in- 
volute, bevel, helical, worm gear and 































Fic. 6. PARTS OF LARGE Cort 


Boxes MADE ON THE 


MACHINE 
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Fic. 7. ONE OF 
worms, etc. For this kind of work the 
pattern is usually built up as a blank; 
care being used to have the grain of the 
wood run in the proper direction for the 
the pattern then mounted on 


teeth, is 


THE DIFFICULT 


Cores MADE ON THE MACHINE 


the machine, and the piece cut by a fly 
cutter that is the exact shape of the 
space between the teeth. Gears can be 
cut in a few hours that it would take 
days to do by other means, and when 
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they leave the machine it is only nec- 
essary to sandpaper them. 

Other kinds of work, too numerous to 
mention, can be done on this machine; 
a great deal depending upon the ingenu- 
ity of the workman in charge, as with a 
little thought and planning, he may be of 
great assistance to the other workmen to 
whom the piece may go for the finishing 
touches. A suction pipe is shown, by 
means of which all shavings are removed. 

The machine isdriven by a 3-horsepower 
variable-speed motor of the General Elec- 
tric type, this securing a great range of 
speeds. The Oliver Machinery Company 
has the American agency for this wood- 
worker. ’ 








An Englishman has invented a new ex- 
plosive shell which, it is reported, will very 
possibly replace dynamite on the Panama 
Canal work. It can be hammered with 
a sledge, shot into with a rifle or burned 
without being set off. In official tests 
ordinary dynamite detonators were ex- 
ploded in it both by fuse and by elec- 
tricity, but it would not explode. But 
when the special detonator set it off, it 
proved more powerful than dynamite. 
Those interested say that it is one-half 
more powerful than the 66-per cent. 
grade of dynamite, and that the cost of 
manufacturing be more than S20 
a ton cheaper. The inventor hopes to 
get the contract to furnish all the ex- 
plosives to be used next year. 


will 








Railroad Shop Equipment in Mexico 


L:ditortal Correspondence 








In the line of railroad-shop equipment, 
the driving-wheel lathe illustrated in the 
accompanying halftone will be of interest 
mainly because it is difficult to imagine 
that such a machine would ever turn out 
any work at all. This lathe is in use 
in the shop of a branch railroad in Mexi- 
co, and it that it is able to turn 
out a pair of drivers in one week. Com- 
machinery, this output 
about 1 to 50. 
be a large portion of 
machine of square 
The axle of the drivers turns on 


is said 


pared to modern 
of 
noted, 


bears a ratio 


As 


this 


will 
is made heavy 


timbers. 


its own journals in bearings which are 
bolted to the two cross timbers. The 
modern idea of center drive is carried 


out. The main driving gear is in halves 
and is clamped over the axle, a moder- 
ate degree of alinement being secured by 
means of wedges between the shaft and 
the hole in the hub. Meshing with this 
main gear, is a pinion on the shaft at 
the driving pulley, 
which is overhang its bearing 
by at least 4 feet. The tools are carried 
in Cast-iron slide rests, these in turn be- 
ing bolted the timbers. The 
question of alinement would apyear from 


the rear, carrying 


seen to 


to wooden 


to be a not very serious matter. 

Even on this primitive machine the 
feed is automatic, as is evidenced by the 
beside the tool holders. 


this 


two-star wheels 


It is through the courtesy of the Niles- 
Bement-Pond Company, of New York 
City, that we are enabled to publish this 


curious illustration. 





* 





— 


———— 





’ 


7 











CENTER DrRIvE WHEEL LATHE IN MEXICO 








May 26, 1910. 


AMERICAN MACHINIST 


Subpress Tools for an Aluminum Blank 
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By A. M. Cahill 








The accompanying sketches show a 
sectional subpress die with a stripper op- 
erated by a spring inside the ram of the 
subpress. The blank, Fig. 1, is of alumi- 
num stock 0.018 inch in thickness. The 
die and stripper, Fig. 2, are precisely 


3 
Ss, 0.018. 


I 0.08125” 








Fic 
The 


. H . 
Fic. 2. Die and 
Stripper Sections 


a. 
slank 











and core punch, the punch holder and the 
assembled punch are shown by Figs. 7, 
8 and 9. The die holder, Fig. 4, is of 
tool steel, 2'> inches in diameter, by 5< 
inch thick, and the outside is turned on 


a one-degree taper to enter the seat in 


less. It is made a sliding fit in the guide 
ring, Fig. 5, so as to be operated by pins 
from the spring inside the ram. The 
sections for clamping the punch blades 
and core punch are of tool steel, and 
their form is shown in Fig. 6, 

















ne. 3. 

















13. 


Punched Stock 


Fic. 
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3. 10. Clamping Ring 


SUBPRESS TOOLS FOR 


alike and are built up in 8 sections, with 
holders, Figs. 3 and 4. The guide for 
the stripper holder is shown in Fig. 5. 
The punch-clamping sections, Fig. 6, are 
also eight in number. The punch blades 


Oc] 


ed Punch 


AN ALUMINUM 
the base of the subpress with a drive fit. 
The stripper holder, of 
tool steel. The periphery has two steps, 
the larger of which is 2 inches in diam- 
the smaller one-eighth of an inch 


Fig. 3, is also 


eter, 





BLANK 


was to 


11/32 thick and the third 





. Plan of Die in Base 
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First OPERATION ON THE BLANKS 

The first step in making tools 
procure three blanks 
‘4; inches in diameter, two of which were 


inch. The 


these 


tool-steel 
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blanks were mounted on three separate 
solder chucks so that all three pieces 
might be carried along together, and were 
turned down on the outside, allowance 
being made for grinding to the diameter 
of the seat. Then the long blank, or the 
blank that was intended for the punch 
was placed in the dividing head of the 
milling machine and milled on 4 quarters 
so that a wall of about one-tenth of an 
inch was left around the seat for the 
blades and the central punch, leaving the 
round flanged bottom about one-eighth 
inch thick, as in the illustration, Fig. 6. 
Then, with a saw 0.01 inch thick a cut 
was made to a depth of about 0.15 inch 
across the blank, the dividing head turned 
one-quarter turn, the cross slide of the 
milling machine adjusted to the relative 
position of the short arm on the blank, 
Fig. 1, and another cut made the same 
depth as the first. The partly finished 
blank was removed from the dividing 
head and replaced with one of the shorter 
blanks, and operations carried on in like 
manner with both die and stripper sec- 
tions, but instead of sawing 0.15 inch 
deep I just sank the saw in this case to 
one-third the thickness of the blanks. 


DUPLICATING THE SLOTS ON THE 
OppPosiTE FACE 

All three now removed 
from the solder chucks. One chuck was 
placed in th» dividing head after clean- 
ing up the face in the lathe and with 
the same 0.01-inch saw a cut was made 
diametrically across the brass chuck, the 
dividing head turned 90 degrees and a 
second cut made the same as the first. 
Parallel pieces 0.01 inch thick were in- 
serted in these slots and allowed to pro- 
trude sufficiently to engage with the slots 
in the blanks when these were 
placed in an inverted position. The 0.01- 
inch slots were then cut to one-third the 
depth on the other face of the die and 
shedder blanks and about 0.15 deep on 
the opposite side of the punch section 
blank. All slots were bound to come ex- 
actly opposite each other without adjust- 
ment of the cross slide of the milling 


pieces were 


steel 


machine. The 0.01-inch saw was then 
removed and replaced with a saw '4 inch 
thick and the stock cut away at the 
four ends of the slots, allowing about 
0.005 inch for grinding all around. To 
insure this cut being central with the 
0.01-inch slots, a cut was made all on 
one side of the center of the slot, the 
blanks turned over and the cut taken 


on the opposite side without moving the 
cross slide of the milling machine. In 
this way the cut was equal on both sides 
of the 0.01 slot, thus insuring accurate 
openings to receive the end pieces EF, F, 
G and H. I proceeded in like manner 
with all three pieces and had no diffi- 
culty in making everything come out 
correctly. 
BoriNG, HARDENING AND GRINDING 


After this milling operation was fin- 
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ished, the three blanks were placed suc- 
cessively on the same solder chuck in 
the bench lathe and a hole bored (al- 
lowing 0.005) where the slots crossed 
each other for the central or core punch, 
then all screw and dowel holes were 
drilled and screw holes tapped in all 
three blanks including screw and dowel 
holes in the punch sections for secur- 
ing the blades. The three pieces were 
pack hardened and the temper drawn 
until solder would melt on them. 

The next operation was grinding. The 
three pieces were ground on their faces 
on the surface grinder, then soldered 
each in turn to the chuck last used and 
with a diamond lap ground the four 
openings to receive the end pieces E, F, 
G and H, which also acted as distance 
pieces in all three cases. 

After this I made up the four end pieces 
E, F, G and H for each blank, hardened 
and ground them to fit their respective 
openings, clamped them in position and 
with the clamping ring, Fig. 10, soldered 
them on the face and also to the solder 
chuck and ground the periphery of each to 
fit its seat with a snug fit on a 2-degree 
taper. I then broke the sections AC 
from B D, leaving A tied to C and B to D, 
clamped them to a square block and 
ground the broken or rough walls so they 
were in the same plane as the sides of 
the openings previously ground with the 
diamond lap, using the openings at the 
end of the short arms as gage points to 
measure by. Section A was then broken 
from C, and B from D, and the walls 
where broken apart were ground absolute- 
ly square with the previously ground 
walls; the ends of the openings being used 
here also for measuring points. The two 
other parts were treated in like manner, 
and both die and stripper sections pushed 
into their seats in their holders. Then 
transferred both screw and dowel 
fastened the parts securely in their 
seats with screws and pins, ground both 
faces and not the slightest evidence of a 
joint was visible. 


we 
holes, 


MAKING PUNCH BLADES 


After the die and stripper were com- 
pleted and the sections finished also for 
the punch, work was started on the 
blades. 

A piece of sheet steel 0.025 inch thick 
was procured and two pieces cut off, 
one of which exceeded the length of the 
short arms from tip to tip, while the 
other was longer than the upright arm 
of the cross from tip to tip. The width 
of these pieces was a little over seven- 
eighths of an inch. In the short piece of 
steel a central cut was made about half 
way from edge to edge, and in the long 
piece a similar cut was made-at the 
point where the arms cross each other in 
the blank, Fig. 1, then one blade was 
slipped over the others at the point where 
the cuts were made, the sections clamped 
around them in their respective positions 
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and dowel and screw holes drilled for 
clamping the blades in position. 

I then released the blades, hardened 
them between plates, drew them to a 
straw, ground and lapped them on both 
sides. Then I broke them apart at the 
point where the cuts were made, rough 
ground them square so as to allow the 
screw and dowel holes to line up, as in 
grinding the thickness of the blades 
brought the sections closer together, thus 
necessitating bringing the holes in the 
blades together, also into correct rela- 
tive position. The blades were clamped 
in position with screws and the dowel 
holes lapped so that hardened, ground 
and lapped pins -could be pushed into 


the holes. Then I faced off the backs 
of the sections and face of the blades 


on the surface grinder. After this the 
outside edge of all four blades were 
ground to the figures on the blank, Fig. 
1, the screws and dowels removed and 
the inner ends of the blades ground, al- 
lowing about 0.002 inch on each to be 
ground out circular to conform to the ra- 
dius of the core punch which is 0.07125 
inch in diameter. Four end pieces like 
E, F, G and H were then clamped and 
soldered in position. 

At this point the punch was completed 
with the exception of grinding the peri- 
phery and the hole to receive the core 
punch, in Fig. 7, which was done when 
the corresponding holes in the die and 
stripper were ground. The next move 
was to line up all peripheries and also 
the previously mentioned holes for the 
core or central punch. 


LINING Up THE WorK ON THE FACE 
PLATE 


To do this it was necessary to swing 
the die in the holder on the face plate 
of the lathe so that the axis of both arms 
was dead true with the spindle of the 
lathe. I made the button, Fig. 11, slipped 
it over parallel pieces which were in- 
serted into slots in the die, trued up this 
button on the face plate by means vf an 
indicator and clamped the work secure- 
ly. I then released the button and paral- 
lel pieces, slipped the stripper over the 
punch blades, entered the blades into 
the die and waxed them in this position, 
then counterbalanced the job with a lead 
weight. Then I ground the center hole, 
which was walled up with the four quar- 
ter sections of the die stripper, and punch 
and with the edges of the punch blades, 
to 0.08125 in diameter and on looking 
through this hole after it was lapped with 
very fine diamond dust on a plug lap it 
was found to be one continuous internal 
surface without the slightest evidence of 
a seam, notwithstanding that the surface 
was formed with sixteen separate pieces. 
The alinement was completed by grinding 
both steps on the stripper holder, to a 
Sliding fit in the guide ring, Fig. 5, also 
grinding the outside of the punch sections 
to fit the holder with a snug fit on a 





May 26, 1910. 


l-degree taper. The parts were next 
removed from the face plate, the core 
punch in Fig. 7 pushed into the hole in 
the punch and the assembled punch 
placed in the holder and fastened secure- 
ly with screw and dowels. 


THE COMPLETED TOOLS 
When I arrived at this point the die 
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was completed with the exception of the 
routine work of fitting up the base and 
the body and making a receptacle in the 
base and plunger for the punch and die 
holders, screws, dowels and springs. This 
was finished in a few days and the en- 
tire job assembled as indicated in Fig 
12. I tried the punch for alinement and 
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found it entered without the least par- 
ticle of resistance. A few blanks were 
turned over to the inspector and the big- 
gest variation was two-tenths of a thous- 
andth. Fig. 13 shows the manner in which 
the blanks were punched from the stock 
with as little a waste of material as pos- 
sible. 








Transmission of Power by Belts 


By Reginald Krall 








In Germany and Belgium a recent de- 
velopment in power transmission is the 
use of belts made of thin steel. These 
belts are made from 0.008 to about 0.035 
inch in thickness, and from about 0.087 


to approximately 8 inches in width. 
A trouble which was at first en- 
countered was the liability of the belts 


to break, due to unevenness in the quality 
of the steel. This is being rapidly over- 
come by the use of a specially manu- 
factured steel of high temper. The 
construction of a suitable joint was an- 
other matter which at first occasioned 
difficulty. An ideal drive would naturally 
be obtained by the employment of a con- 
tinuous steel band, but there are many 
difficulties in the way of producing such 
F 
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Fic. 1. JOINT FOR STEEL 
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Fic. 2, ORDINARY BELT DRIVE 
a belt, and its cost would probably be 
prohibitive. 
Originally, the joint was made in such 
a way that the belt had to be soldered 
while in place on the pulley, but this 


method has been improved upon. With 
the joint in present use, which is shown 
in Fig. 1, the necessary soldering is done 
at the belt factory by trained men; the 
user has only to put the belt in position 
and insert a few screws. This is very 
important because it is necessary, in 
order to preserve the temper of the steel 
belt, that the solder shall be of a low 
melting point, not exceeding 390 degrees 
Fahrenheit. In Fig. 1, A is the steel 
driving belt, B and C are the two halves 
of the lock, D D are two small triangular 
filling pieces, EE are two rows of small 


*Abstract of 
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paper presented before the 


Institution of Engineers. 


screws, securing these triangular pieces 
to the belt and the locking pieces B and 
C; F is one row of large screws uniting 
the locking pieces. All that has to be 
done to fix the belt in position is to in- 
sert the screws F which have already 
been prepared by the manufacturer. It 
will be noted that the ends of the lock- 
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JocKEY PULLEY 


ing pieces B and C are prolonged. It 
was discovered that when these exten- 
sions were not provided, the belt would 
break near the small triangular pieces 
E D just after leaving the pulley, prob- 
ably owing to the rapid straightening of 
the belt after its rapid motion over the 
pulley. 

A curve is given to the under surface 


of the joint. 
For the determination of the length 
of the belt, a special apparatus has to 


be used, by which a light tape of steel 
is drawn over the pulleys and subjected 
to a predetermined tension, the two ends 
being drawn up together and caused to 
overlap; both ends are then cut through 
at the same point and a band the exact 
length of the belt required is thus ob- 
tained. 

These bands run quite well on 
bare pulleys, but after a time there is a 
tendency to polish the surface of the pul- 
ley, and it is therefore desirable to cover 
the pulley with a very thin cork cover- 
ing, which is glued onto canvas and in 
turn cemented to the pulley. In properly 
designed drives there is absolutely no 
slip, that is, no slip that can be detected. 
In practice, this is proved by the fact 
that the cork covering does not wear away. 


steel 





Belts of 
considerable 
other 


offer some 
those of 


steel appear to 
advantages over 
materials. They do not stretch, 
and therefore have to be taken 
up. For the same reason, no tension is 
required for allowance for stretch. As 
compared with ordinary practice, very 
much narrower belts can be employed, 
varying in width between and 1/10 
of that of an ordinary belt, which 
Saves very much in cost of installation. 
Very high speeds, up to 10,000 feet per 
minute, may be. employed. The belts do 
not appear to wear. The pull on the 
bearings and the wear thereof are re- 
duced. Short drives may be used. 
On the other hand, the material 
not prove to be sufficiently reliable, 
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Fic. 6. A LEATHER BELT JOINT 


as already pointed out, its unreliability 
is speedily being remedied. Another 
point is, that unless properly gucrded, 
Steel belts might prove to be very danger- 
if they broke when running at high 
speed. The having to be 
careful about the exact length may also 
prove troublesome. These belts must 
be extremely well applied to insure the 
power being evenly distributed over the 
width of the band and to avoid any ten- 


ous 


necessity of 


dency to split the band. 
Although this method of driving by 
steel belts is too new to have fully es- 


tablished its claim to general adoption, 
some thousands are already in use, and 
there can be do doubt but that the system 
will be regarded as of very great import- 
ance in the future. 


THe LENIx System 
Another form of belt driving, in which 
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belts in common use are employed, is the 
invention of Captain Leneveu, a French 
artillery officer, and is known as the 
Lenix system. 

It is generally agreed that short drives 
by belts, vertical drives or large speed 
ratios should be avoided. Captain 
Leneveu, however, has demonstrated that 
with his Lenix system, the closer the 
two pullevs are together, the better the 
drive; that vertical drives may be made 
as efficient as drives in any other direc- 
tion, and that his system possesses many 
other advantages. 

The Lenix system has met with much 
opposition, which is largely due to the 
fact that what might be described as a 
jockey pulley is used, which, as usually 
employed, is well known to be detri- 
mental to the belt; but the manner in 
which the jockey pulley is used with the 
Lenix system is so different that the 
ordinary experience with jockey pulleys 
is no guide to the merits or demerits 
of Captain Leneveu’s system. 

Assume an ordinary belt drive, as in 
Fig. 2, where A is the driving pulley and 
B the driven pulley. If the ratio of the 
diameter of B to the diameter of A is 
large it is necessary to make the dis- 
tance L large also, and further, to pro- 
vide that the top side of the belt shall 
be the slack side, because it is essential 
to secure as large an arc of contact of 
the belt on the small pulley as possible; 
otherwise, the belt must be drawn up 
very tight to prevent slip. In the case of 
a very short drive, in which the belt will 
naturally slip very much, what is often 
done is to jam a jockey pulley anywhere 
on the tight side of the belt, as in Fig. 3, 
so that the tension of the belt is increased 
until the slipping stops or the belt breaks. 
A jockey pulley in this position does not 
increase the arc of contact to any extent. 
All that it does do is to increase the 
tension in the belt and this increases the 
frictional effort at the expense of the 
belt. 

A better though more unusual posinon 
for the jockey pulley is on the sfack 
side of the belt as near the small driv- 
ing pulley as possible, as is shown in Fig. 
4. Here the arc of contact is increased 
as well as the tension in the belt; 
the arc of contact is naturally the most 
important factor. This arrangement of 
jockey pulley might perhaps be satis- 
factory if the conditions remained abso- 
lutely constant, that is, if the belt was 
without any stretch and the power trans- 
mitted was absolutely constant. In prac- 
tice, however, these ideal conditions 
never exist, and even in the best cases 
of the employment of ordinary jockey 
pulleys, a bad drive is improved only at 
the expense of belts, bearings, etc. 

In the Lenix system, the jockey pulley 
is placed on the slack side of the belt 
as near the circumference of the smaller 
of the pair of transmission pulleys as is 


practicable. The Lenix pulley is not 
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fixed but is carried on an arm which 
rotates about the same center as the 
smaller of the driving pulleys, as shown 
in Fig. 5, and thus it floats on the belt. 
Just such a weight as will give sufficient 
tension on the slack side of the belt to 
prevent slipping is carried by the arm, 
the tension being regulated by the lever- 
age to which the weight is set. A very 
large arc of contact is obtained, and 


very little tension is required in the 
slack side of the belt to transmit the 
power, usually about one-tenth of the 


circumferential driving force being suffi- 
cient. 

When the power to be transmitted in- 
creases, the tension on the tight side of 
the belt increases, and some of the ma- 
terial is transferred from the tight to the 
slack side of the belt, increasing the 
length of that side with the immediate 
results that the Lenix pulley drops and 
takes up the slack, at the same time auto- 
matically enrolling the belt further onto 
the smaller pulley and insuring a greater 
arc of contact for the greater power be- 
ing transmitted. 


Another advantage of the Lenix sys- 
tem 


is that it overcomes those troubles 





D 
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Fic. 7. EFFICIENT ARRANGEMENT OF 
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in ordinary belt drives due to centrifugal 
force which causes the belt to leave the 
surface of the pulley, thus diminishing 
the contact and allowing slip to occur 
unless the initial tension is sufficient to 
prevent it. Owing to the action of this 
force, it is not often possible to use heavy 


belts at high speed. 
Quite apart from the theoretical ten- 
sion that exists in a belt, due to the 


power transmitted, it is necessary in al- 
most every case to provide an_ initial 
tension to allow for stretching and the 
consequent slip. This tension may be 
as much as five, six or even ten times 
as great as the actual circumferential 
driving power. The belts, shafts, bear- 
ings, etc., have accordingly to be de- 
signed to support such a tension. With 
the Lenix system, the tension of the slack 
side of the belt need only be one-tenth 
of the circumferential driving force, and 
thus the tension on the tight side is only 
1.1 times this same force. In practice, 
belts of the Lenix system have been de- 
signed for twice the circumferential driv- 
ing force and have proved entirely sat- 
isfactory. Extremely light belts may, 
therefore, be employed. In some cases 
the adoption of the Lenix system has 
resulted in the use of belts only one- 
quarter as large in section as those pre- 
viously necessary for the same drive. 
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Apart from this, a still greater econ- 
omy is obtained in length, as the driv- 
ing pulley and the driven pulley may be 
close together, the only space required 
being room for the Lenix pulley, 20 
inches between the rims of the two being 
ample. This means economy in floor 
space, and indeed where motor driving is 
employed, it is often possible to fix the 
motor overhead immediately adjacent to 
the driving pulley; for instance, near 
the main shaft instead of on the floor, 
and thus to keep the whole of the floor 
space available. As smaller-diameter 
pulleys may be used, faster and there- 
fore cheaper motors may be employed. 
Loss of power by friction in bearings is 
reduced too, as the tension is so much 
smaller than in ordinary drives. This 
economy sometimes amounts, in practice, 
to as much as 10 per cent. of the power 
transmitted. For the same reason, the 
shafting may be much lighter; the wear 
and tear is consequently reduced. 

An objection sometimes raised is that 
the frequent reversal of the belt will 
ruin it, but such destruction does not 
actually occur; belts have been in use 
for many years on heavy duty without 
showing signs of wear. A little con- 
sideration will show that the wear of the 
belt from this cause could not be serious, 
for the tension at the point of reversal 
is very small. 

All kinds of belt materials may be 
used with the Lenix system, but the 
belt must be made continuous and as 
thin as_ practicable, the necessary 
strength being secured by increasing the 
width rather than the thickness, so that 
it may be as supple as possible. Leather 
is to be preferred and the _ joint 
may be made as shown in Fig. 6, the ends 
being well connected together. 

The belt should be of such length that 
the distance D equals radius R, Fig. 7, 
thus allowing for a lengthening of the 
belt after starting, the value of D when 
the belt is working being generally about 
equal to the radius of the Lenix pulley B. 

Vertical drives are usually unsatis- 
factory because the initial tension has 
to be made large owing to the weight 
of the belt reducing the contact between 
the belt and the lower pulley; but with 
the Lenix pulley this is overcome, and 
vertical drives are equally as satisfactory 
as others. 

The speed ratio obtainable with a 
single pair of pulleys is limited only by 
the practicable size of the larger pulley 
and indeed ratios up to 30 to 1 have 
been successfully employed. 

The slip with the Lenix system is 
never more than 1 per cent., which is due 
to the creeping of the belt and is in- 
herent to all systems of belt driving 
where materials which stretch are em- 
ployed. When a Lenix drive is stopped, 
the belt has no strain on it and only has 
the strain of the effort transmitted while 
in motion. 
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A Method of Finding Sizes of 
Rolled Thread Screw Blanks 
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Only an Approximate 


Diameter Formula 


Can Be Derived 








Accepting the proposition that the vol- 
ume of a given length of a helix of given 
section and diameter is constant, whether 
the coils are a mile apart, or just touch- 
ing, or in the form of annular rings, the 
problem of ascertaining the volume of a 
helical thread reduces to the problem of 
finding the volume of the comparable 
annular ring. 

The form of the axial section really 
has no effect. An immediate  conse- 
cuence of this is that we can get the vol- 
umes of all the different varieties of 
threads in precisely the same way—by 
calculating the volume of a ring having 
ihe same axial section. Indeed, we can 
get the volume of a convolution of the 
groove in precisely the same way. 

Now if the thread or groove is gen- 
erated by an ordinary isosceles triangle, 
then the volume of a ring is easily ob- 
tained by ordinary methods. Thus, let 
ABC in Fig. 1 be the generating triangle 
of a thread, whose gage is 2R. It is easy 
to see that the volume of the thread 
ring may be obtained by taking the vol- 
ume of the cylinder whose base is a cir- 
cle of radius r and whose altitude is the 
pitch p and subtracting it from twice the 
volume of a frustum of a cone whose 
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larger base is a circle of radius R, whose 
smaller base is a circle of radius r, and 
whose altitude is ':p. We thus get, 
aa T : : > 
P=2Xx ™(R?4Rr4+r2) xl — wr? p. 


3’ 2 


T =?" (R? 4 Rr—2r). 


T= 7 (R—1)(R+2"). (1) 


n order to obtain the volume of the 
roove convolution all we have to do is 
») subtract T from the volume of the 


By J. F. Springer 


ring generated by the rectangle ABDE. 
We thus obtain 


G=(2rR* p- wr? py—?™ (R24 Rr—2P?) 
3 


Gael (2 R? — Re —9?). 


3 
G=e™(R—nNQR+. (2) 
3 
Let us now consider how we may em- 
ploy these formulas in the determination 
of the size of wire to use in order to get 
a given size rolled-thread bolt. 

In Fig. 2 let AB be the line of the 
summits of the finished thread; let CD 
be the line representing the edge of the 
stock used; and EF be the line of the 
bottom of the thread. In this sectional 
view, then, Y will represent the materia! 
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THREAD WITH NOTATION 


displaced by the entering die, while X 
will represent. the extruded material. If 
the process of thread rolling produces no 
elongation of the bolt blank and if there 
is no compression—or if these are neg- 
ligible factors—-then a convolution of 
thread X should be precisely equal to a 
convolution of groove Y. By formula (1) 
we may calculate the one, and by form- 
ula (2) the other. Let R, be the radius 
of the stock. We have now to remember 
it using the formula that r in formula 
(1) will be replaced by R,, and p by 
Pi, where p, is the base of the triangle 
X (Fig. 3). We thus get 


. p, 
x= — (R—R,)(R+2R,) (3) 


5 
Similarly, we obtain from formula (2) 


the volume of a groove convolution Y. 


We must remember here that R is to 
be replaced by R;. We thus get 

* a ig 

Y=" (R, —r)(2R, +7). (4) 


] 
We now write X and Y as equal to each 
other, and thus obtain, 


Pi™ (R—R,)(R4+7R,) = 


» 


_ rT 


~> 


(R, —r) (2R, +71). (5) 


. 
Ss 


Referring to Fig. 3, we observe that the 
triangles X and Y are similar. If we 


note that their respective altitudes are 
R R, and R r, we have, then, 
p — R R 
p  &R , 
From this we obtain 
p: (R—R,) =p, (R r) 
kit, 
= II LLA, FT Pie — 
SS‘ 
\ ¥ ‘ y 
an” P - 
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OF ROLLED THREAD 


Multiplying equation (5) by this and di- 
viding 
© P: P: 
out, we get 
(R R,)? (R +2R,) = (R: — r)* 
(2R, + r). 


Expanding, we get 





3R, *(r R) r— FR, 
Dividing through by 3(r—R), we ob- 
tain, 
x R?- + Rr+r? 
R,? = ————. 
Whence, 
| 
R-+Rr+ty»s 
Rk, = Ny —s (6) 
We may write the formula in terms of 
the diameters instead of the radii, 
De + Dd+d 
D wy _. ( 7) 
CONSTANT FROM EXPERIMENT 
This formula enables us to ascertain 
the gage of stock to use for a given 


rolled-thread screw having given the gage 
of the exterior of the thread desired, 
D, and the gage of the core of the finished 
screw d. It must be remembered, however, 
that it is based on the assumptions that the 
elongation of the screw and the compres- 
sion of the material are both negligible. 
If the material is such that, in fact, these 
elements of the problem are not to be dis- 


regarded, then the formula will give re- 
sults too small. The formula assumes 
that all the material displaced by the 


ridges of the die at the bottom of the 
groove reappears as extruded metal at 
the summit. If indeed there is appreci- 
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able elongation or compression, then a 
portion of the material does not thus re- 
The formula is to be used, then, 


appear. 
as needing a slight correction. This is 
to be sought in actual experiment. If we 


denote this factor of correction by K, 


we may write, 


|D-+ Dd+d 


D,=K (8) 


J 
and regard this as final. The value of K 
will be slightly in excess of unity and 
should be determined by actual experi- 
ment. 


FORMULAS IN OTHER TERMS 


It may be convenient to have this for- 
mula in terms of D and h, where A is the 


altitude of the triangle of generation. 
We have 

D — d=: 2h 
From this we get 

d— D—d2h 


Replacing d in formula (8) by this value, 
we obtain 








. 3;D2—6Dh h 
D=Ky +4 (9) 
Further, we may write it in a different 
form, if we make use of the fact that 
p, h and Q are two sides and an 
angle of a right triangle, see Fig. 1. We 
have 
h : 
1 ‘paste ot. 4O. 
So that 
h 4p Cot. %4Q 
Substituting this value in formula (9), 
we get 
D Kj 3D pCot SO+ p? Cot.*40 


(10) 

If the thread is a 60-degree V-form, then 
Q is 30 degrees and the cotangent is 

1 3, so that we have 


. bee 3 | :Dp + 3p 
D kK \ - ; 
D, «KY D V3Dp+p (11) 
The three formulas (8), (9), (10) are 


equivalents of each other, and it is mere- 
ly a matter of convenience which is used. 
The value of K is the same for each and 
also for (11). An inspection of formu- 
las (8) and (9) will show that it is pos- 
sible to vary the pitch or the vertical 
angle of the generating triangle without 
changing the value of D,. 

Formula (8) may be put into another 
form, which will, perhaps, reduce nu- 
merical calculation somewhat. We may 
write 

D?+Ddad+d* D?4+Dd+d 

—— . _ > a 

3 3 

D—d D d 

D—d~ 3(D—dy 
So that we may now write 


) si 
p=K / i 
i, 


(8) 
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Now we may likewise write (9) in a dif- 
ferent form. From D — d = 2h, we get 
d—D—2h. Making use of these, we 





obtain form (8’) 
_ [ps —(D—2h)® 
=e 6h - 9) 
Replacing h by '2p Cot. '.Q, we get 
? — {2 ot. 4 O 
pak [P= O=PAAD cao) 
3 pCot.+0 
Formula (11) could also be trans- 


formed, but it is perhaps already in its 
most advantageous form. Formula (8’) 
is, perhaps, the most convenient of all 
to use. 


AN ILLUSTRATIVE EXAMPLE 


Let us use it in an actual case. Sup- 
pose we want to roll bolts whose gage 
when finished shall be 0.25 inch, and 
which shall have 20 threads per inch, the 
style of thread being 60-degree V- 
shaped. We look in our tables of bolt 
threads and find that the gage of the core 


of such a bolt is 0.1634 inch. This is 
the value of d. So that we have, by 
formula (8'), assuming that elongation 
and compression are both negligible 
is. & = 7}, 
—s 
D,= | $0-25? (0.1634) == 
N\ 3 (0.25 — 0.1634) 


se . / _ 
0.015025 0.004363 0.011262 
0.2598 0.2598 


} 0.043310 = 0.208 inch. 


If, however, we do not happen to have 
a table showing the gages of the cores, 
we may use formula (10) or (10’). Both 
of these are proper formulas, whatever 
the vertical angle of the generating tri- 
angle. For the present case where that 
angle is 60 degrees, we may use formula 
(11) and simplify the work. We assume, 
as before, that K 1. Knowing that 
there are 20 threads to the inch, we get 
the pitch at once. 


P= 1/20= 6S. 


We now write 


D, Vo 25)-—(V 2)(0.25)(0.05)+(0.0s) 


0.0625 — 1.73205 X 0.0125 + 0.0025 


0.043349 = 0.208 inch 


This is the same result as before, as, 
of course, it should be, and we seem to 
have gotten it more But we 
must remember that we use of a 
special formula good 60-degree 
forms. 

The method used before is available 
whatever the angle, and it would not be 
lengthened by a variation from 60 de- 
grees. ? 

If we have a different angle and should 
not have a table of core dimensions, we 
may use formula (10). Thus, suppose 


easily. 
made 
for 
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the angle is 50 degrees. If the pitch is 
the same as before (0.05 inch), we write 











— \ 3 (0.25)2 — 3 (0 25, 0.05) to 25° + {oe 05) (Cot. 35°) 
7 Sy AAYE 5 4 TIIA\9 
Dy = af SESS = C0878) 2 1S) + (0.1072. 


D, == V_ 0.039526 = 0.199 inch. 


It will be seen, from a consideration 
of these examples, that the gage of the 
stock required is much less than that of 
the thread desired. Thus, to get a screw 
thread of '4-inch gage and a 60-degree 
V-thread of 20 turns per inch, stock of 
0.208 inch is required. If the angle is 
50 degrees, a less diameter will suffice. 
However, elongation and compression 
may really be present, so that we shall 
have to use blanks of a slightly larger 
diameter. 








An Emergency Gear Repair 
By C. W. PUTNAM 








The accompanying sketch is of a quick 
repair job of a spur gear. This gear is 
one of a series of dryer gears on a large 
paper machine. 

This gear broke one day about 1:30 
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AN EMERGENCY GEAR REPAIR 


a.m., and at 6 a.m. the paper machine 
was again doing business. 

It seems the company had no extra 
dryer gears in stock, so the master me- 
chanic was called up, came to the mill 
and started the repair of this gear im- 
mediately. He found two old steam- 
pump valve-rod heads and a turnbuckle. 
It was a short job to thread two rods to 
suit the turnbuckle. While he was 
preparing this the other men were drill- 
ing and tapping the holes in the rim of 
the gear, also forming the steel straps, 
one on either side, bolting the broken 
pieces in place and screwing up the turn- 
buckle. Thus they had the gear repaired. 

The company immediately ordered two 
more extra gears, but have no occasion 
to put them on as this one was doing 
good work. 

This gear, the master mechanic told 
me, was broken some two years ago. 
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By Chas. C. Klein 








When the patents expired under which 
the firm of Jones & Laughlin, of Pitts- 
burg, operated, there was a tremendous 
rush on the part of many steel mills to 
compete in the manufaciure of round 
cold-rolled steel. Every manufacturer 
of transmission machinery was deluged 
with circulars setting forth in glowing 
terms the advantages of cold-rolled bars. 
They were guaranteed to be perfectly 
round and straight, of a superior finish 
and were to be accurate to gage within 
0.001 of an inch. 

Some of these circulars were rein- 
forced with certificates of laboratory tests 
by prominent college professors, giving 
minute results as to the great increase 
in tensile and compressive strength by 
the cold-rolling process; they stated that 
the resiliency had been increased many 
times, and the tendency to spring in key- 
seating had been eliminated entirely. 

Manufacturers of turned shafting 
looked upon these developments with a 
great deal of suspicion and did not buy 
as freely as was anticipated, hence cold- 
rolled shafting soon became a drug on 
the market and, as a natural consequence, 
prices dropped to such 4 level that, final- 
ly, it was offered at almost the price of 
rough-steel bars. 

This made the position of the manu- 
facturers of turned shafting an embar- 
rassing one. Power users, who had also 
been educated by floods of circulars, 
would have nothing but the cold rolled, 
it being so much cheaper and was al- 
leged to be so much better than turned 
shafting, that it was next to impossible 
to secure an order for turned shafting. 


TRIAL ORDER 


We had a specially designed and very 
effective shafting lathe and _ superior 
facilities for handling, but the margin 
between cold-rolled shafting and rough- 
steel bars was so excee“ingly small that 
more money could be made by buying 
the cold-rolled article than by furnishing 
turned shafting and, accordingly, a small 
trial order, amounting to less than $500, 
was given. 

With the exception of one short piece, 
all the shafting ordered was 1}} and 1 
inches in diameter and in 16-foot lengths. 
When it was delivered, Jim, the foreman, 
was on hand to inspect the purchase. 
Everyone admitted that it was nice look- 
ing stuff, but Jim pulled one of the 
shafts out and grasped it strongly be- 
tween his forefinger and thumb. Run- 
ning his hand thus around the shaft he 
exclaimed: “This stuff ain’t round by 
a long shot,” and disappeared in the 
shop. After awhile he reappeared with 
a handful of waste and a half hanger 
box, coated on the inside very thinly 
with a mixture of lampblack and oil. 


After wiping the shaft carefully. he 
rubbed the box on the shaft lengthwise 
and around its circumference and nu- 
merous biack streaks upon its surface 
showed unmistakeably that its section 
was much closer to a many-sided polygon 
than to a circle. The streaks did not 
run parallel with the axis but formed 
helical lines of a very coarse pitch. 


PLACING SHAFTING IN A SHOP 


The agent of the steel manufacturers 
was sent for and, of course, minimized 
the evidence of the suspicious looking 
streaks as much as possible and through 
his extraordinary persuasiveness induced 
us to give the stuff a trial. 











Fic. 2 Fic. 


plantation darkey that ever performed a 
jig on a board. 

As the discrepancies were greatest in 
the vicinity of pulleys, the accusation 
was made that the belts had been unduly 
tightened. This was vigorously denied; 
in fact, it was stated that the belts had 
not been touched by anyone in the mill 
since the installation of the job. The 
proprietor of the mill was in a rather 
ugly mood. Unless the shafting could 
be put into good order at once, we were 
requested to remove it. 

The mill would not stop except Satur- 
day afternoons and Sundays. Under 
these circumstances it was thought ad- 
visable to send a gang of men that 
evening with several hand straighteners 
to rectify the defects, but it was found 
that the light was not good enough for 
the purpose. It was then decided to do 
the job on Saturday afternoon. 
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COLD-ROLLED SHAFTING 


As a special precaution the shafting 
was put into the straightening machine, 
both before and after keyseating and, so 
far as straightness was concerned, a finer 
lot of shafting was never delivered from 
any shop. At last the shafting was 
erected with rather more than ordinary 
care. In starting up the only suspicious 
circumstance that manifested itself was 
a slight humming caused, no 
doubt, by want of roundness, but this was 
effectually drowned when the machinery 
was in operation. 

A few weeks after 
from the mill to send someone to in- 
spect the shafting as it was making a 
big noise and some of the belts flopped 
badly. 


noise 


this, word came 


DEFECTS IN SHAFTING 

To anyone familiar with transmis- 
sions and knowing what shafting ought 
to be, this roomful was certainly every- 
thing that it should not be. Numerous 
crank motions could be noticed in it at 
a glance. The noise above the hum of 
the machinery was appalling. A 24x6- 
inch pulley, not more than two feet from 
a bearing, danced up and down about a 
quarter of an inch «nd with every jump 
made a racket that put to shame the best 


On Monday morning the mill started 
in good shape with the exception of 
trifling bends in the shafting in several 
places. As there was much apprehension 
feit in regard to the job, a representative 
day to watch 
reported 
conditions as getting worse and, before 
Saturday came, things as bad as 
during the previous week. 


or twice a 
Every 


was sent once 


developments. day he 


were 


REPLACED BY WROUGHT-IRON SHAFTING 


It was then concluded to spend only 
enough time at the damaged shafting to 
make it hold together until wrought-iron 
shafting could be turned and put in its 
place. 

In a week this was accomplished and 
the shafting was erected in pre- 
cisely the same conditions as the cold- 
rolled stuff; not a coupling, pulley or 
hanger being changed or moved from its 
position. When it was started up not the 
slightest noise could be heard, no bend 
of any kind could be detected and the 
whole room showed in every part a well 
planned and a well executed transntission 
job and for over fifteen years it has not 
cost a dollar for repairs except for belt- 
ing and it seems today as perfect and 
true as when it was started. 


new 
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The discarded cold-rolled shafting was 
sent back to the shop to be cut up and 
sold for countershafts of five feet and 
under, and no further trouble was ex- 
perienced with it. 

CAUSES OF DIFFERENCE 

Now your readers will want to know 
what caused the astounding difference in 
the behavior of the cold-rolled steel and 
the iron-turned shafting. I regret to have 
to confess that I do not know, I have 
simply given a plain statement of the 
facts but will venture to suggest a theory 
deduced from a very long practical ex- 


perience with cold-rolled steel, turned 
steel, turned bar iron and turned ham- 
mered iron. 


Broadly speaking, a piece of shafting 
to be right and to stay right must be 
a dead shaft. By this is meant that it 
must be entirely free from inherent 
strains, internal as well as external. No 
shaft answers these conditions better than 
one turned from a hot-rolled iron bar, 
or from a thoroughly annealed piece of 
iron or steel. 

Were shafting subject only to torsional 
strains in doing its work, the matter of 
either internal or skin strains could 
largely be ignored, but shafting, 
pecially in the vicinity of belts, is sub- 
strains also, and it 


es- 


ject to transverse 
revolves under these strains. 
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To make the matter more clear let us 
examine Fig. 1, which shows, in a greatly 
exaggerated form the transverse strain 
produced by the belt and the deflection 
of the shaft. If the pull of the belt is 
uniform, and the shaft is equally strong 
in all radial directions, no jumping or 
eccentric motion would be detected in 
its motion, but to all appearances it 
would run true. Without doubt, it would 
in time crystallize and break where the 
bending moments are greatest, namely 
in the hub of the pulley. 


ADVANTAGES OF WROUGHT IRON 


A wrought-iron turned shaft will stand 
this transverse strain, ever changing 
radially during each revolution, the long- 
est. A wrought-steel shaft, while, per- 
haps, capable of bearing a heavier trans- 
verse strain, will crystallize and break 
sooner, all other things being equal. But 
what of a shaft which is not equally 
strong in all radial directions ? 

Simply this, it will give way a little 
in the weakest direction at every revolu- 
tion until a permanent set or head is 
produced. This is precisely what occurs 
in low-grade cold-rolled shafting and 
gives rise to those mysterious phenomena 
which have been described. 

When the rough bar from which the 
cold-rolled shaft is made is very uneven, 
lumpy or out of round, it follows that 
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the compressed skin which is formed dur- 
ing the process of cold rolling, is much 
thicker at the protuberances of the rough 
bar than at the depressions, and, whether 
the tensile or the compressive strength 
of the skin is increased does not mat- 
ter as the result is influenced entirely 
by the difference with which the shaft 
is capable of resisting transverse strains 
in diametrically opposite directions. 

In Figs. 2 and 3 is certainly indicated 
that the shaft with the uneven skin will 
be acted upon by transverse strains with 
entirely different effects in the two figures 
which show the same shaft after making 
a half revolution. * 


Some Goop COLD-ROLLED SHAFTING 


I do not mean to state nor to imply 
that all cold-rolled shafting is affected 
as described. I have used many thou- 
sands of feet of cold-rolled steel and 
have found much of it equal to wrought 
iron in keeping straight, superior in 
finish, but more liable to bend in key- 
seating and to crystallize. 

That these good qualities are produced 
by technical skill and financial resources 
of the manufacturers is perhaps made 
evident by the fact that quite a number 
of makers’ of inferior cold-rolled 
shafting had to be ignored in placing 
orders. 








Dies for Perforating Music Rolls 


By Frank Greiner 








herewith 
for 


The die as shown in Fig. 1 
was used to perforate music rolls 
self-playing pianos, thirteen sheets at a 
time, and differs from those commonly 
employed for this purpose in so far that 
the specifications called for the hardening 
of the working parts of the die. As a 
rule they are left soft, a tough steel be- 
ing used. 


There were 66 punches, 6 to. the 
inch, and the’ specifications further- 
more called for an absolutely perfect 
alinement, and a thickness of No. 33 


drill rod for these punches, which natu- 
rally left very little space between them. 

It is evident that the die could not 
have been made solid, as it would have 
sprung badly, even by employing the 
local-hardening process; and the _ inser- 
tion of bushings did not look very feasi- 
ble on account of the scant amount of 
stock between the bushings and the ac- 
companying difficulty of obtaining a snug 
fit for them. It was therefore decided to 
make the die in sections, which plan of- 
fered the possibility of the users being 
able to substitute new sections when nec- 


essary. 


A Jic Die SECTIONS 


The feature which will probably inter- 
est the reader most, as it can be applied 
to many drill jigs, is the jig used to pro- 


FOR THE 


duce an unusually perfect alinement of 
the holes in the die. Instead of spacing 
the six holes by the usual cut and try 
method, six bushings, a few thousandths 
smaller inside and a few thousandths out- 
side, were made and hardened. They 
were then lapped inside to the exact size 
of the spotting drill, which was a few 
sizes smaller than the diameter of the 
punches, and ground on the outside, per- 
fectly concentric with the holes, and ex- 
actly inch in diameter. 

A steel block, O, Fig. 2, was milled to 
receive the six bushings without play, as 
well as the die blocks. As it measured 
exactly 1 inch in length, it was merely 
necessary to fasten two plates, P P, to the 
open sides, and after the two screw holes 
and the two dowel-pin holes had been 
drilled, the jig body was case-hardened, 
the six bushings inserted and the jig was 
ready for business. 


MAKING THE SECTIONS 


The die blocks were cut off from a 
strip of Jessop tool steel, after this had 
been milled all over, and the ends were 
scuared up, using a quickly made milling 
jig for holding them to insure _ inter- 
changeability and squagreness. In order 
to bring them up to exact size, they were 
““miccometered” both ways, and _ fitted 
nicely into the jig. Before this was done 


however, they were annealed, in order to 
minimize the possibility of distortion in 
the final hardening. 

An ordinary twist drill was used to spot 
the holes in the die blocks, which were 
afterward reamed with a larger size drill 
and then with a taper reamer. As twist 
drills have the well known tendency to 
run off, the tops of the blocks where the 
spotting drill entered were marked and 
the reaming was done from the opposite 
side, so that all the holes were in line. 

The hardening of the dies offered no 
difficulties whatever, as the blocks were 
heated only to a very dull red and 
covered with cyanide of potassium be- 
fore plunging into hot water. In order 
to obtain an even heat, they were heated 
in a lead bath and the scale which formed 
in plunging was washed off with soap 
water. They were then drawn to a light 
straw color. The total variation was an 
expansion of one thousandth inch which 
was corrected by grinding with a small 
disk covered with emery cloth, holding 
the blocks down on the rest of the speed 
lathe. 


THE Die BLocK AND OTHER PArTs 


The cast-iron die bed A, Fig. 1, is so 
simple that it requires no description. B 
is the stripper, made of cold-rolled steel. 
Ye inch thick, giving the punches a sub- 











May 26, 1910. 


stantial guiding surface. C is the upper 
guide plate, also of cold-rolled _ steel, 
3 inch thick. As explained in a previous 
article, cold-rolled flats can be had from 
almost any supply house so accurate in 
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and a V filed in for guiding the file con- 
stituted the jig. This was hardened glass 
hard, clamped in the vise and the 
punches were passed through a hole in 
the center of the V and filed, but not to a 
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« 


their 


in 
groove in the cast-iron, starting on one 
end, the screw holes for the first one be- 
ing drilled and tapped, the screws put in 
place and the next block placed alongside 


blocks, Fig. 3, were inserted 











































































































dimensions, as well as straight, that ithas sharp edge. They were hardened in a of the first. To make sure that the 
often struck me as a waste of time and_ lead bath on the cutting points only and proper distance was maintained, one of 
money to plane, shape or mill a piece of then ground out with a small emery the die blocks was used as a gage, by 
steel for any similar purpose, if stock wheel. laying it across the two and passing two 
sizes can be used. It will be noticed that the long, cross- of the punches through, one in each 
I and J are the two bolts holding the sectional view of the die shows the _ block, then it was taken off, the holes for 
different parts of the die together. E punches perfectly straight, whereas in number two were drilled and tapped, and 
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and F are two bushings maintaining the 
Proper distance between the upper guide 
plate and the stripper; while G and H 
answer the same purpose between the 
die proper and the stripper, this being 
the space allowed for passing the thirteen 
layers of paper to be operated upon be- 
tween die and punches. 
THE SIxTy-Six PUNCHES 

The 66 punches K are selected lengths 
of drill rod, the uneven and_ un- 
der- or over-sized pieces being thrown 
cut. In order to prevent the metal from 
distorting, the V-shaped cutting parts 
were not milled but filed, and a small 
piece of tool steel with a screw on the 
side for holding the punches while filing. 


DIES FOR PERFORATING Music ROLLS 


reality a shoulder or recess was turned to 
receive the small brackets. These brack- 
ets are made of two pieces of strip steel, 
formed to the curvature of the round rods 
as shown and riveted together. They 
serve the purpose of raising the punches 
after the down stroke, being engaged by a 
lever, not shown, the small pins M 
keeping them from turning. The cross- 
section to the left will make this plain. 
D is a section of one of the two braces 
spaced equally between the bushings E 
and F, which keep the stripper and upper 
guide plate from springing. 
TRANSFERRING THE HOLES 


In transferring the punch holes the fol- 
lowing procedure was observed: The die 


so on until all the blocks were in place. 
As the blocks fitted tight into the groove, 
it was not necessary to clamp them down 
while drilling. 

The stripper B was placed on top of the 
die, using the bolts 7 and J, to locate it, 
and the holes were spotted in the stripper 
through the back of the die blocks; the 
stripper was then removed from the die 
and the holes were drilley and reamed. 
It was then put back on the die, and the 
upper guide plate placed on top, in its 
natural position, the bolts being used 
again for locating, and the spotting and 
drilling operations were repeated through 
the back of die and stripper in a sim- 
ilar manner. 











High Cost of Real Information 


By Con Wise 








An education is a valuable thing. It 
certainly is costly. Just for the amuse- 
ment of it I set down the cost of mine 
as far as I have gone. Here it 

Cost to find out that machine screws 
and milled screws do not interchange, S3; 
that V- and U. S. standard threads won’t 
interchange, S8; that steel won’t run on 
steel unless one part is hardened, $10; 
not to case-harden crucible-steel castings, 


is: 


$20; how to make out a bill of lading, 
$12; that people use diametral-pitch 
gearing, S20; that you cannot hob 
than 30 teeth on a worm gear (it is not 
so), nothing; that two planer heads feed- 
ing opposite ways cannot pass on one 
rail, S50; not to quote price “alongside 
ship” when I meant “on dock,” S125; 
that rebates are not all done away with, 
$150; not to borrow money on demand 


less 





unless I could pay it on demand, S500; 
that the asking price of a firm that is in 
a combination not the bottom price 
(cheap at that), 52000; that a man fs 
not necessarily square because he says he 
all the rest I had. 

Education certainly expensive. I 
would suggest that some of our technical 
up a few of these things. 


1S 
1S, 
is 


schools take 
It might pay! 
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Letters from 


Practical Men 


Grinding Textile Machine 
Spindles 








There is a branch of the engineering 
business in which the salesman of 
modern machine tools rarely gets a show, 
namely, the textile-machine trade, and he 
sometimes receives a rude shock on find- 
ing that with the most primitive of home- 
made tools an output is obtained that 
equals or even puts his own imagined 
novelties into the shade. There may ap- 
pear to be a lack of refinement about 
this business as some of us understand 
it, but if I was on the lookout for ideas 
for any new mechanical contrivance I 
should sooner expect to find it in an old- 
established textile shop than I would in 


the most modern and enterprising es- 
tablishment. 
These primitive tools have in most 


cases been designed for some particular 
job in one shop and have been copied 


nN 
to 





yy 


low centers with a wooden back rest 
brought to bear on the middle portion 
and with a sandstone wheel they were 
just trued up for a length of about 3 
inches in the middle and were then 
brought to the finish-grinding machine. 
This consisted of a moving table, with hand 
feed mechanism, carrying headstock and 
footstock and one steady rest in the 
form of two half shoes which held the 
spindle rigidly as shown. The finish- 
ing wheel was also of sandstone and of 
2'. inches face by 30 inches diameter, the 
spindles were ground dry, by hand trav- 
ersing the table, at the rate of 8 per 
hour and the method of cleaning the 
wheel as it became glazed was an eye- 
opener. For this purpose a piece of fat 
bacon was kept handy on the work table 
and if the rod began to become discolored 
with heat the operator touched the face 
of the wheel with the bacon and it was 
instantly cleaned. Pig meat must con- 
tain some special properties for this work 











SPINDLE TO 
or improved upon in an adjoining one, 
and it would be hopeless to keep their 
secret in the trade if 
This happy condition 
arises, at in England, from the 
fact that almost all these shops lie in 
a very limited area and the somewhat 
limited migration of workmen leads to 
their principles soon becoming common 
property. Something like the same thing 
applies to the workmen themselves, for 
they are bred from a race of textile work- 
ers and would seem to inherit a special 
instinctive skill and speed. Many modern 
machines are on imagined 
new principles which have actually been 
in operation in shops for 
where their value for other purposes has 
never been considered. 


features 
desired. 


special 
it were 


least 


constructed 


these years 


GRINDING A MULE SPINDLE 


A job which may be of some interest 
in this particular business is the grinding 
of the ordinary mule spindle shown in 
the sketch. These spindles, which are of 
a high quality of drawn cast-steel rod, 
are supplied in proper lengths and with 
some 0.015 inch to remove from the 
diameter. The ends are first swaged down 
and the center pointed and they are then 
ready for grinding. For this purpose 


they were first placed in a pair of hol- 
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BE GROUND 

for I am told no other kind of animal fat 
has the same effect. The spindles were 
ground to a snap gage and afterward 
lapped to a ring gage with lead clamps 
and oil and emery at the rate of 30 per 
hour. 


MODERN EQUIPMENT 


Some little negotiation induced the in- 
stalling of a 6x32-inch Norton machine 
for grinding these spindles, with very 
gratifying results. The first saving came 
from the spindles not requiring spotting 
off true in the middle. They were brought 
direct to the grinding machine, where 
they were supported by 6 half-round 
hardened-steel shoes spaced equidistant 
and were first roughed down within 0.002 
inch with a 24-L wheel using the auto- 
matic cross feed. After some dozens 
had been roughed the wheel was trued 
up and they were finished to a snap gage, 
the time coming out at a little over 12 
per hour. As the finish was decidedly 
good no lapping was required, which was 
a further saving. 

In grinding material of this descrip- 
tion the surface scale on the steel is 
likely to give some trouble and cause 
the wheel to chatter. I find that it may 
be overcome by taking the first chip to 
a reasonably good depth, as one would in 





Concerning the Details of 


Making Things in Machine Shops 
from the First Sketch to the Sale 


turning a casting, and so get below the 
scale. 


Coventry, Eng. H. DARBYSHIRE. 








Necessity the Mother of a 
Conneg¢ting Rod 








The other day I was talking on the 
above subject to an old mechanic who 
has done much to change and improve 
methods of doing work. Said he: “Forty 
years ago I had a small shop where I 
did a lot of repair work on agricultural 
machinery and steam engines. It wasn’t 
much of a shop—a couple of old lathes, 
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THE CONNECTING Rop END 


a shaper and a drill press. One day I 
got an order for a steam engine. It was 
going to be too much of a job to build 
the connecting rod in the old way with 
straps at each end secured by gibs and 
cotters, so I got the blacksmith to forge 
a head on each end of the rod, as shown 
in the line cut. It was an easy matter 
to drill and bore out the block of metal. 
My little shaper smoothed up the inside 
so that I could fit my brasses. The wedge 
was then fitted and the job finished.” 

This was particularly interesting to me 
as I had recently been through several! 
shops where hundreds of connecting rods 
of this type are turned out every year 
and I had also in my time fitted up many 
of the old style connecting rods with 
separate straps, gibs and cotters, and 
therefore knew the amount of misspent 
energy this man had obviated. 

New York. E. A. Dixie. 
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Growth of Workmen’s Com- 


pensation Laws 








With reference to our editorial on 
page 844, a correspondent has called our 
attention to a compensation act that 
went into effect on January 1, 1910, in 
the province of Quebec, Canada. 

The act is comprehensive, excluding 
only agricultural industries and naviga- 
tion by means of sails. To show the 
amount of the compensation to be paid 
articles 2 and 3 of the act are given 
below: 

2. In 
act applies, the 
titled: 

a. In case of absolute and permanent 
incapacity, to a rent equal to 50 per 
cent. of his yearly wages, reckoning from 
the day the accident took place, or from 
that upon which by agreement of the 
parties or by final judgment it is estab- 
lished that the incapacity has shown it- 
self to be permanent. 

b. In case of permanent and partial 
incapacity, to a rent equal to half the 
sum by which his wages have been re- 
duced in consequence of the accident. 

c. For temporary incapacity to com- 
pensation equal to one-half the daily 
wages received at the time of the acci- 
dent, if the inability to work has lasted 
more than seven days, and beginnng 
on the eighth day. 

The capital of the rents, shall not, 
however, in any case except in the case 
mentioned in article 5, exceed $2000. 

3. When the accident causes death, 
the compensation shall consist of a sum 
equal to four times the average yearly 
wages of the deceased at the time of 
the accident, and shall in no case, except 
in the case mentioned in article 5, be less 
than $1000 or more than $2000. 

There shall further be paid a sum of 
not more than $25 for medical and fun- 
eral expenses, unless the deceased was 
a member of an association bound to 
provide, and which does provide therefor. 

The compensation shall be payable as 
follows: 

a. To the surviving consort not di- 
vorced nor separated from bed and board 
at the time of the death, provided the 
accident took place after the marriage. 

b. To the legitimate children or il- 
legitimate children acknowledged before 
the accident, to assist them to provide 
for themselves until they reach the full 
age of 16 years. 


cases to which article 1 of this 


person injured is en- 


Discussion of the 
Previous Question 
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c. To ascendants of whom the de- 
ceased was the only support at the time 
of the accident. 

If the parties do not agree upon the 
apportionment of the compensation, it 
shall be apportioned by the proper court. 
Nevertheless every sum paid under 
article 2 of this act in respect of the 
same accident shall be deducted from 
the total compensation.—Ep. 








Drafting Room Systems 








It is with interest that I have read the 
articles of both Mr. Hart and Mr. Harris, 
recently published in the AMERICAN 
MACHINIST, in which these gentlemen ad- 
vocate radically different systems of re- 
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PRINT RECORD CARD 


cording blueprints issued to various shop 
departments, and being a strong believer 
in the card-index systems, am inclined to 
favor the plan advocated by Mr. Hart. 
It appears to me that the scheme of filing 
in loose-leaf binders, a blueprint of each 
drawing issued to shop would soon grow 
into a cumbersome pile of binders, and 
in a large plant where numerous active 
drawings are required to meet the de- 
mands of constantly changing design and 
supplying repairs for old machines, this 
system would soon produce an enormous 
mass of blueprints which would have to 
be referred to from time to time, re- 





Letters from Our Readers Show- 
ing How Many Men of Many~ 
Minds Look upon Various Subjects 
Opened up in Previous Numbers 


sulting in the wearing out of these prints, 
together with the objections already men- 
tioned. In the plant where I am em- 
ployed there are something like 12,000 
drawings filed in the drawing-room vault. 
About 50 per cent. of these are more or 
less active and blueprints of them are 
required to be in the hands of the various 
shop departments. To meet the demands 
of a “ready reference” charge 
was a problem which soon worked itself 
out and it is interesting to note that this 
system is in reality the one advocated 
by Mr. Hart, together with the one main 
feature suggested by Mr. Harris; that 
of having department’s receipt for 
the drawing, in each and every case. 

The head of each department is sup- 
plied with a pynch, the same as used by 
railway conductors in canceling tickets; 
each department having a punch with a 
different symbol, by which such depart- 
ment is known. The man distributing 
the blueprints fills out the necessary 
cards for the prints he is issuing at the 
time, and secures the receipt at the time 
of delivery, in the form of a punched 
hole in the card directly after the depart- 
ment’s number. The cards are then 
brought back to the drawing room, where 
they are filed consecutively, according to 
drawing number, in cases made express- 
ly for the purpose. 

A form of this card is here 
That it is only three by five inches in 


system 


1 
tne 


shown. 


size is a valuable feature, when we take 
into consideration the constantly growing 
condition of 
will be noticed 


any recording system. It 
that this card provides 
spaces for date of issue, date of any re- 
placement or date of return of prints 
from any one department, thus giving an 
exact history of the blueprint from the 


time of issue until its return to drawing 


room. It has been my experience that 
these dates constitute a very important 
part in recording prints, especially the 


date of replacement, which shows at a 
glance whether or not the blueprint has 
been replaced after any change or cor- 
rection has been made on the drawing. 
J. WILLIAM JONEs. 


Painted Post, N. Y. 








Making Square Holes and 
Keying Sliding Worms 








In regard to John W. Payler’s article at 
page 793, I would like to say that the 
worm usually has a supporting bearing, 
at least at one end, and often at both, and 
this bearing or hole in which the shaft 








978 


must have a running and sliding fit is 

often in a large casting or part that can- 

not be handled in any machine. 
Cleveland, O. A. NIELSON. 








Drawing Board Templets 








On page 365 there is an article dealing 
















with drawing-board templets. No doubt 
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CELLULOID TEMPLET FOR DRAWINGS 


the templets shown there will save a 
lot of time in drawing, but I think that 
the following method will save still more. 

My templets are made from celluloid 
similar to Mr. Kishpaugh’s, but are not 
arranged in the same way. They are 
placed around the edge of the celluloid 
sheet and are actual templets to draw 
from; not merely to mark centers from. 

On the particular one I have shown 
here, you will notice that three sizes of 
handle are given in three scales. Of 
course this method could be used for 
a great variety of standard parts. 

These templets will take a little longer 
to make than Mr. Kishpaugh’s, but they 
are so much quicker and more conven- 
ient in use. When using, there are no 
centers to be pricked through to drawing, 
and no compasses to be adjusted to the 
different radii. All that is required is 
to place the half handle in position re- 
quired, with center line on templet, cor- 
responding with center line on drawing 
and run pencil around. Then 
templet and draw in other half of handle. 

The curve, at end where handle joins 
the bar or into handwheel, is 
made to sweep out to a larger diameter 
than will be wanted on any ordinary lever 
or handle. This is make the 
templets available for handles on various 


reverse 


screws 


done to 
sizes of bars. 

When used for handles that screw into 
handwheels, the plain portion is drawn 
first and then templet matched up to it. 

On practice, I find that these templets 


AMERICAN MACHINIST 
are great time and temper savers, for 
you get your handle in quickly and cor- 


rectly. 
E. H. ESCHMANN. 


Coventry, Eng. 








Measuring Herringbone 
Gears 








I was interested in the article by 
Charles H. Logue, on page 530, entitled 
“Angle and Lead of Herringbone Gears,” 
but I think the method of obtaining the 
impression rather crude, as in cases of 
very small pitch one would be apt to 
fill up the spaces and as a result, get a 
smear or blur instead of a true impres- 
sion. The method I generally use in 
such cases is to get a piece of carbon 
paper and insert it between two pieces 
of white paper; then roll the article on 
the top paper, which gives very good re- 
sults in all cases, no matter how small 
the pitch, as will be seen from the ac- 
companying prints. Fig. 1 represents a 
nurl impression; Fig. 2, an impression of 
a gear, while Fig. 3 is the point of a 20- 
thread screw. In this manner one gets 
the pitch required for milling flat dies, 
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CARBON PAPER IMPRESSION OF NURL GEAR 
AND THREAD 
for rolling threads on screws, which is a 
very simple and correct way. 
Urbana, Ohio. WALTER J. ILEs. 
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assortment of work from the drafting 
rooms of the many small concerns (who 
do not maintain a pattern shop and who 
have machine work done outside) it 
means that on one job he works to a 
finish mark and it properly calls atten- 
tion to what must be done; on the other 
hand, he again works to a drawing on 
which he must finish parts that bear no 
notation, and in the portions which are 
marked he has no interest. Wouldn’t 
this confuse rather than assist? 

In the case quoted by your correspond- 
ent, I would suggest what I have often 
seen done and which never fails in its 
purpose (it also lets the draftsman off 
easily). ‘ 

Let the single part not to be finished 
be marked “x” and on the drawing note 
“f all over except at x.” 

The average mechanical drawing has 
enough standard abbreviations and sym- 
bols attached without adding more. 

L. R. W. ALLISON. 

Los Angeles, Cal. 

The question of adopting some con- 
ventional “no finish” symbol, is brought 
up by Mr. Kranz, on page 650. 

To be of service, such a symbol should 
not have any resemblence to the conven- 
tional finish symbol “f,” but it should 
have a suggestive relation to its own 
meaning. So, if a symbol is considered 
desirable, I would suggest the use of 
“R” (which naturally suggests rough). 
This “R” would be placed on the un- 
finished surface and when used it would 
be understood that all other surfaces 
were to be finished. 


Rochester, N. Y. RALPH W. Davis. 








‘Straightening Hardened 
Steel Punches’’ 








On page 148 E. H. King gives your 
readers some interesting personal experi- 











The “No Finish’? Sign 








Kranz proposes a 
cites an extreme 


On page 650, Mr. 
“no finish” sign and 
case where it might be useful. 

I am of the opinion that such an ab- 
breviation would be superfluous and 
of little ultimate value. For ex- 
Let us assume a “no finish” sign 
and imagine an instance of work 
divided (one-half 
Here, we cer- 


prove 
ample: 
as “y.” 
that is almost evenly 
finished, the other rough). 
tainly would not use both signs; if we use 
“f we simply revert to current and 
standard practice; if we employ the “y” 
sign (as many draftsmen would probably 
prefer) what do arrive at? Where 
is the service in this case to either drafts- 
machinist? To 


we 


man, patternmaker or 
both of these latter, doing a miscellaneous 
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STRAIGHTENING HARDENED PUNCH IN 
VISE 
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ence in straightening work that has be- 
come crooked when hardening; which re- 
minds me of a rather novel, although not 
new, method that I have often used with 


good results, for straightening draw- 
ing punches that have sprung. in 
hardening. 


This method, however, differs from Mr. 
King’s as it involves the use of a vise as 
shown in the accompanying sketch, and 
does away with the necessity of tieing up 
a lathe to accomplish the same result. 
Where the punches are extra long a lathe 
must necessarily be used, but for the 
shorter ones the method herewith shown 
gives just as good results as a lathe. 

The three pieces marked A are made of 
14-inch square tool steel, similar to that 
shown to the right of the sketch, and are 
hardened and drawn to a blue. The punch 
is placed in the vise with the bow side 
to the front and is heated with a bunsen 
burner until it becomes hot enough to 
make water sizzle when dropped thereon. 
The vise is then screwed up tighter so 
that the punch will slightly bow on the 
other side, and is then allowed to cool of 
its own accord. This operation is repeated 
if necessary. 


Waterbury, Conn. CHAS. DOESCHER. 








Laying Out Angles without a 


Protractor 








On page 742, Mr. Carlton gives a 
method of laying out angles without a 
protractor. This method is to lay off an 
arc of any desired radius and where the 
arc intersects line drawn from the 
center, swing another arc whose radius 
is equal to the radius of the first arc 
times twice the sine of one-half the angle 
desired. This is the familiar formula 
for the chord of an angle and gives ac- 
curate results when used correctly, which 
Mr. Carlton fails to do. If we examine 
Fig. 1 in the article under discussion, 
we shall find that after laying off the two 
arcs, Mr. Carlton has drawn the side in- 


any 


closing the angle as a tangent to the 
second arc instead of from the point 


where the two arcs intersect. Obviously, 
this construction gives a right-angle tri- 
angle and to get the correct radius for the 
second arc, using this construction, the 
radius of the larger arc should be mul- 
tiplied by the sine of the desired angle, 
instead of twice the sine of one-half the 
angle, which is a simpler formula to use 
and to remember. 


W. L. DURAND. 


Washington, D. C. 

[The error Mr. Durand calls attention 
to is obviously one which was made by 
the engraver, as Mr. Carlton distinctly re- 


fers to line OC, of his Fig. 1, as drawn 


through the point of intersection of the 
angle. 


two inclose the Ep.] 


arcs to 
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Extracting Small Slivers 








James F. Hobart, in his article on the 
above subject on page 796, refers to a 
small pocket magnifying glass. Some 
years ago I saw the folding glass, shown 
to the right in Fig. 1, and in the right 
eye in Fig. 2. I bought it and then my 
troubles began. The first time I used it 
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Two STYLES OF FOLDING EYE- 
GLASSES 
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I turn on the water, letting it rise 
slowly. 

In this manner I,am able to cool the 
steel uniformly. This will shrink the 


holes from 0.010 to 0.030 in one heat, 
depending upon the kind of steel used. 
After shrinking they can be hardened in 


the usual way. 
In hardening a long slender reamer 
or tap, I heat it carefully, and dip it 


straight down in fairly hot water, allow- 
ing it to remain submerged until the tool 
and water are of the same temperature. 
This does not permit of the tool getting 
entirely cold, and when I remove them 
from the bath, I find they are always 
straight, hard and true. 
Kenosha, Wis. FRANK KUSTERLE. 








My Cost System and How It 
W orked 

















Fic. 2. FoLpDING EYEGLASS USED WITH 
SPECTACLES ON 


in a shop it was seized by the foreman 


toolmaker as contraband. I have since 
been kept busy buying these glasses only 
to have them taken away from me by 


the men in the shops. 
To the left in Fig. 1 is shown a cheaper 


glass. Both of these glasses close up 
flat and when slipped in the leather case 
measure 2x134x inch. They can be 
used without removing spectacles or 
eveglasses, as shown in Fig. 2. They 


can be bought in various strengths from 


L. H. Keller & Co., 64 Nassau street, 
New York. 
New York. E. A. Dixit 








Shrinking Holes in Dies 








Reading the article on page 
me in mind of the way I 
after the are 
stance, | a die 


116 puts 
shrink dies, 
For in- 
with a 


same large. 


take 


worn 
4x4x inch 
1'.-inch hole, or a ring die 3 inches 
in length, 3 inches diameter and 1'.-inch 
hole, heat them to a nice red, place them 
on a board, them 
other small board and put a 
the top. This the 
burn and smoke for a 
will prevent the water from reaching the 
and holes of the dies. After this 


small cover with an- 
weight on 
boards to 


moments, but 


will allow 


few 


faces 








Mr. Platt’s article at page 674 on “Un- 
expected Results from a Cost System,” 
reminds me that I never have reported 
the results of my inquiry into some dif- 
ficulties that I have met. My situation 
was like this: I was building, well, say 
24-inch engine lathes, for the sake of a 
concrete illustration, in lots of 12. I was 
making most of the parts in lots of 12, 
but some of the smaller parts I made in 
lots of 24 or 48 and the larger parts like 
the beds, lead screws, etc., | made only 
as ordered. It would often be a matter 
of a year or more before an entire lot 
was completed and shipped. The ques- 
tion was, how to handle costs. 


THE STORE ROOM AND STORE KEEPER 


I had several suggestions but none of 
them satisfactory, so we had to get up 
our own scheme, the keynote of which 
materials, finished 
stores and work in process. Theoretically, 
the hands of the 
keeper except when it is being actually 
operated on, and no two _ operations 
should be performed without the job go- 
ing back to the storekeeper. Practically, 
it is hard to find the store but the 
storekeeper is very evidence. 
He is a young man Missouri 
and it is up to him to know just what 
has done to detail of 
that is under the roof or out in the yard. 

Our office books all materials 
brought in which are to be worked up into 
our product to “machine-shop stores, or 
wood-shop All labor is 
divided in the office into productive and 
nonproductive, the productive being 
charged to the shop used. 
Our cost books must account for all ma- 
terial charged to 
and all productive labor charged to ma- 
The detail of time keeping 
is not different from many that have been 
described. All paid for must ap- 
pear as the cost of something. We run 
an account for replacement and repair of 


is a store room for 


all work is in store- 


room 
much in 


just from 


been every work 


charge 


stores,” etc. 


where it is 
machine-shop _ stores 


chine shop. 


time 
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machinery, of small tools and _ replace- 
ment of spoiled work. Of course, when 
these accounts get back to the office they 
go in as overhead charges but to us 
they are just as much manufacturing ac- 
counts as 24-inch engine lathes. 

This young Missourian keeps track of 
the work so as to know at all times 

a. How many pieces were begun, 

b. What operations have been per- 
formed on all, 

c. How many have been spoiled, 

d. How many spoilers have been re- 
placed. In case certain operations have 
been done on only part of the pieces he 
knows. 

e. How many are in his hands as Store- 
keeper and what has been done to them, 

f. What operations have been per- 
formed on the remainder that are going 
through the shop. ; 

Nobody has to notify the store clerk 
of anything, but it is up to the store- 
keeper to know everything so everyone 
must answer his questions. He looks over 
the time cards every morning and goes 
to the workmen to get things straight- 
ened out. He makes sure that time is 
charged up operation by operation and 
that the operation which appears on the 
time card was actually performed. 


How THE CosTs ARE FIGURED 


When our lathe is done and we want to 
know what it cost we can tell by taking 
the proportionate cost of all parts which 
were carried through in dozen lots plus 
the cost of each operation on the parts 
carried through in less than dozen lots, 
which is the same thing as saying that 
the labor cost of the whole machine is 
the sum of the costs of each operation. 

I do not know of any way that costs 
can be satisfactorily kept except to get 
down to individual operations, but I also 
believe in a flexibility in the method. 
For example there are many pieces of 
work that can be planed or milled. If 
every planer in the shop is rushed I be- 
lieve in milling and vice versa. Many 
such cases can be cited. If operation 
sheets are used there is no chance for 
flexibility but here the method of doing 
work is left to the boss, and the store- 
keeper simply records as a matter of 
history what operation was performed. 
The next lot might have different opera- 
tions or the order might be different, but 
when the work is done the result is the 
same. If the boss had a job planed and 
it cost more than milling and the store- 
keeper knew that it was planed to get it 
done in time to go along with the rest of 
the job, there is neither friction nor 
criticism. 

The beauty of this scheme is that it 
does not interfere with the ingenuity of 
the individual foreman by prescribing 
hard and fast methods of procedure and 
yet-it keeps absolute track of the work, 
provided, of course, that the storekeeper 
is faithful. Of that there is no reason 
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for anxiety for if he is not faithful his 

records are sure to get in such a tangle 

that it would be easier for him to get 

another job than to straighten them out. 
Worcester, Mass. C. H. Fisu. 








Hydraulic Press Cylinders 








I wish to call attention to what is evi- 
dently a misprint at page 579, of Pro- 
fessor Jenkin’s article on “Design of Hy- 
draulic Press Cylinders. The equation 
for Barlow’s formula should read 

S , 

p=7tt 
The equation from which this was evolved 
was right and his plotting of the results 
was right, so this is doubtless a printer’s 
error. 
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particles will then be equal to the hoop 


. _ , 
tension plus = times the radial pres- 


-_ ° : 
sure, where ne is Poisson’s ratio between 


lengthwise and sideways deformation un- 
der direct pull, and we get a formula like 
this; 
SS 277 +1.37? +26Tr 
P T?+2Tr , 
When plotted, this is a straight line paral- 
lel to the others,coming close to Bar- 
lew’s, and which might be expressed by 
S r . 
pT 0 





This modification of Lane’s rule is 
so close to Barlow’s that the latter might 
as well be accepted as correct. 

These results, of course, apply only 
when the elastic limit is not exceeded. 
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RELATION OF FORMULAS FOR HYDRAULIC PRESS CYLINDERS 


It is also to be noted that Lame’s form- 
ula can be rewritten from the curve, as; 
S ’ 
SH ath 
which is much simpler to use and equally 
good. 

Also, if in Lame’s formula we take 
note of the fact that the particles in the 
inner layer of the tube are under com- 
pression at right angles to the line of 
tension, we observe that the effect of the 
compression is to elongate the particles in 
the same direction that the tension elon- 
gates them. The equivalent stress on the 


If the material is cast iron, where the 
elastic limit is not clearly defined and 
where the stress-strain curve slopes off 
rapidly, the actual bursting point may not 
agree with what is expected. That is; if 
the tensile strength of the iron is 21,000, 
and the working or safe load for which 
the cylinder is designed is 3000, there is 
a factor of safety of 7. On the other 
hand, if the cylinder is actually burst, it 
very likely will not show a factor of more 
than 4 or 5, because of the change in the 
direction of the stress-strain curve for 
either tension or compression. 
Springfield, Mass. ENTROPY. 
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Fifteenth Annual Meeting Nat’! Association of Manufacturers 








It has been our custom to report brief- 
ly the annual conventions of the National 
Association of Manufacturers in so far as 
the papers, the discussions and resolu- 
tions were of especial interest to the ma- 
chine-building industry. This year’s meet- 
ing, held on May 16, 17 and 18, 
pecially noteworthy in the history of the 
association. 

As previously announced, one entire 
session was devoted to the problems of 
industrial accidents and industrial insur- 
ance. This brief report will be directed 
largely to the doings of that session, al- 
though the others will be taken up in or- 
der. 


is es- 


IN MEMorY OF Ex-PRESIDENT VAN CLEAVE 


The death of Ex-President James W. 
Van Cleave, of St. Louis, on the day be- 
fore the opening of the convention, was 
deeply felt by the entire membership. 
The first order of business was a resolu- 
tion characterizing him as possessed of 
all the instincts of a patriotic nature, the 
courage of his convictions, the spirit of 
self-sacrifice and the highest of human 
ideals. 

On the afternoon of Tuesday the regu- 
lar order of business was suspended at 
the hour of the funeral in St. Louis, and a 
brief memorial service was conducted. 


AFTERNOON SESSION 


The Hon. Ormsby McHarg delivered 
an address on “Distribution of Immigrants 
pointed out 


MONDAY 


a Necessity,” in which he 
that the our immigrants are 
very largely the country districts of Eu- 


sources of! 


rope; that is, the immigrants themselves 
are farmers. When this country is 
reached but very few go into agricultur- 
al pursuits, the great majority find work 
and homes in our cities. As a result, 
the farmers of the entire country are in 
need of labor which they cannot get. It 
is impossible for State to transfer 
any part of its population to another 
State, although the second State may be 
greatly in need of a class of labor rep- 
resented by the aforesaid population. 
Therefore, as a general proposition, the 
National Government should undertake 
the work of directing immigrants to the 
sections where labor is needed, and en- 


one 


courage immigration to those sections. 
The committee on immigration in its 
yearly report discussed at considerable 
length the alien contract labor law, and 
among others, presented these recommen- 
dations: “That the present law be 
amended so as to provide as follows: 
“(a) That it shall be lawful to import 
skilled labor when the person importing 
cannot obtain laborers of a like kind in 
this country who will work for him at 
the rate of wages prevailing generally in 
for such labor. (b) That 


this country 


the Secretary of Commerce and Labor 
be authorized and directed upon the ap- 
plication of any employer and upon his 
showing the facts forth under (a) 
above, to grant to such person the per- 
tnission to import such labor, such per- 
mission to be conclusive upon his right 
to do so and upon the right of the aliens 
to land.” 

The question of fire prevention was 
brought forward in an address by Charles 
L. Case on “A View of Current Fire Pre- 
vention Policy from the Standpoint of 
Insurance Underwriters,” and in the re- 
port of the committee on fire prevention. 
A formal recommendation was made that 
a central bureau be established for the 
prevention of fire waste. 

The committee on Interstate Commerce 
set forth the necessity of a deep-water 
communication between the Great Lakes 
and New York harbor by way of the 
Hudson river and deep-water canals. 
This, as an incidental, brought in the 
commercial relations between the United 
States and Canada, and we are pleased 


set 


to quote: “A growing number of our 
citizens will heartily favor a more lib- 
eral policy and a more courteous atti- 


tude toward our neighbors across the bor- 


der, because we thus advance our in- 
terests as much as theirs.” 
TUESDAY MORNING SESSION 


President Kirby, in his presidential ad- 
dress, referred to the past one 
that had been much less arduous for the 
officers of the than many 
years that had preceded. He advised 
the members to pay the Federal Corpora- 
tion tax under protest, because of the 
doubt that ther or not 
the corporation 
tional. In closing, he 
and work of the 
gested that the 
permanent foundation § or 
seemed advisable. 

James A. Emery sketched the trend of 
legislation, dealing particularly with in- 
dustrial affairs, and then devoted 
siderable time to a discussion of the leg- 


year as 


association 


exists as to wi 
tax law is constitu- 
the needs 
and sug- 
when a 


outlined 
tion 


assoc 


had come 


time 
endowment 


con- 


islative tendencies in regard to industrial 
accidents and insurance. He pointed out 
that present prevent the com- 
pensation for industrial accidents being 
fixed at all on humanitarian grounds. The 
directly with his 


our laws 


} 


emplover does not deal 
employee and the injured workman must 
apply to an outside concern established 
and run to make as large profits as pos- 


sible. The result is embitterment long 
before a_ settlement of any kind is 
reached. 
TUESDAY AFTERNOON SESSION 
The report of the Committee on Pat- 


ents referred to its report of a year ago 


con- 


for 


therein 
arrange 


and the recommendation 
tained that 
treaties 
to the 


our Government 

with the leading foreign nations 
end that American inventors may 
receive more liberal treatment in patent 
relations and be relieved of the working 
requirements now prescribed in many such 
countries. The progress during the last 
year is thus summarized: 

“Since the date of the last convention, 
the negotiations between the representa- 
tives of the United States and those of 
foreign countries have resulted in a 
treaty with Germany under the terms of 
which the working of a patent to protect 
its validity in that country is no longer 
required. 

“Similar treaties are under negotiation 
and likely to be concluded with many 
leading foreign commercial 
which will undoubtedly bring 
American from the 
working laws complained of if this coun- 
retain its present liberal 


nations, 
relief to 
inventors onerous 
try continues to 
system.” 
Pending patent 
in detail, and approval expressed 


legislation was re- 
viewed 
of bills now before Congress, providing 
for recovering reasonable com- 
the 


invention 


a means 


pensation on the owner of 
any patent, provided 


ered by the patent had been used by the 


part of 
the cOvV- 
United States without license. 

The 
and House 
resolution: 


speedy passing of Senate Bill 4982 
Bill 14,622 are urged in this 
Th 
islation as at pt 
Courts of Appeal 

but 


the nece 


patent leg- 


with 


Whereas: procedure in 


sent conducted 


nine with equal au- 


thority with separate jurisdiction, 


involving ssity for many inde- 


the same matter, with 
testimony and 


followed by 


pendent suits in 


excessive technical volu- 


minous records, frequently 


diametrically opposed final decisions in 
the different jurisdictions, is an intoler- 
able burden to the owner of patents and 
to manufacturers, regardless of which 
side of the litigation they may be upon. 

And whereas; a bill is now pending 


before the present Congress providing for 


the establishment of a Court of Appeals 


to sit at Washington and hear appeals 
in patent suits from the nine United 
States Circuit Courts throughout the 
country 

And whereas; it is believed that the 


establishment of such a tribunal will op- 


erate to expedite the consideration of 
such causes, insure a greater degree of 


uniformity indecisionson patent questions 


and obviate the liability that now exists 
under the present system of procedure 
of a patent being sustained and held op- 
erative in one or more Circuit Courts 


and held to be inoperative in other cir- 
cuits. 
desirable 


And whereas: it is that the 
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interminable delays in the adjudication of 
such causes should be avoided and that 
a patent should have the same effect 
and application throughout the United 
States, 

Be it resolved: That the National As- 
sociation of Manufacturers give the pend- 
ing measures, Senate Bill 4982 and House 
of Representatives Bill 14,622, its ap- 
proval and urge upon Congress the 
speedy enacting of these measures for 
the creation of such Court of Appeals. 

In regard to reducing the length of 
time between the motions on a patent 
application, the report advises against 
such a course, but does suggest that a 
limit be placed upon the length of time 
that a patent should be in force, dated 
from the date of application. We quote: 
“Except where an interference contest 
occurs, a delay of three years would 
seem ample in substantially all cases, 
and vour committee, therefore, suggests 
that the association should recommend to 
Congress that it shall be provided that 
commencing, say one year after passage 
of the act, no patent granted shouid re- 
main in force after the expiration of 20 
years from the date of the application 
therefor, except where the grant of a 
patent was delayed by interference pro- 
ceedings, in which case the commission- 
er may determine the extent of such de- 
lay, which is not due to the act of the 
applicant, and add the period thus deter- 
mined to said 20 years, provided that in 
no case should the patent remain in force 
longer than 17 years. 


PREVENTION OF INDUSTRIAL ACCIDENTS 


The opening of the subject of indus- 
trial accidents and indemnity insurance 
was given to Professor Hutton, who 
spoke on the subject, “The Prevention of 
Industrial Accidents,” and on behalf of 
the American Museum of Safety. The 
following classification of accidents was 
given: 

First, the nonpreventable class: 

1. Breakage of good material under 
service. 

2. Breakage of material from a 
fault revealed. 

3. Failure of the workman to re- 
spond to some emergency. 

4. Slackness from a lowered vital- 
ity. 

5. Pure carelessness or negligence. 

6. Mistaken bravado, or “fresh- 
ness.” 

Second, the preventable accidents: 

1. By mechanical safety devices 

and apparatus. 

2. By inspection and_ superinten- 
dence to see that these are 
used. 

3. Bv keeping up the bodily and 
mental health of the worker. 

Professor Hutton urged that the asso- 
ciation and its members support the 
American Museum of Safety and aid in 
its growth and work, showed a number 
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of lantern slides of the museums of Eu- 

rope, the work that is done there, de- 

vices that have been introduced in fac- 
tories of this country, and summed up the 
cost of industrial accidents under three 
headings. 

What does it cost you to have an ac- 
cident ? 

1. The !oss in production for the 
time of his disablement of the 
man hurt. If he is not easily 
replaced there is a dead loss 
of S2.50 a day in losing this 
factor as a producing agent. 

2. His machine is idle for so many 
days, while interest and over- 
head charges run on. 

3. His accident demoralizes_ the 
room where it happened at 
least for a day; possibly for 
a week. 

4. A new man has to be trained, 

and he is slow getting his gait. 

The time of the foreman in 

coaching him. 

6. The accident premium. 
7. The liability premium. 

The second waste is the economic loss: 
1. He is a charge on a mutual ben- 
efit fund; or 

He is a charge on the poor fund 
because he is withdrawn from 
the wage-earning class. 

3. His litigation is a cost paid by 
the tax payers as well as the 
costs of the suit. 

4. His care in the hospital is a com- 

munity loss. 

His dependents are a drain on 
the community. 

6. His support in old age, with no 

savings to draw upon. 
The third is the humanitarian argu- 
ment: 


on 


t 


on 


1. His pain. 
2. The sorrow to his people. 
3. The addition to the misery of the 


world. 
The second speaker was Henry L. Ro- 
senfeld. His argument was for codpera- 


tion and compensation, as opposed to 
compulsion and compromise in employ- 
ers’ liabilities, leading to this conclu- 
sion: “The conclusion is inevitable that 
the present premium rates for employers’ 
liability insurance are sufficient to pro- 
vide for participation in profits, while 
the indemnity furnished has been on a 
nonparticipating basis so far as the pol- 
icv-holder is concerned.” Following this 
conclusion comes the suggestion: “We 
now come to the codperative company 
having charter capital but working on a 
special plan—a system combining the ad- 
vantages of mutual office with those of 
the proprietary. A stock company with 
sufficient capital to insure absolute sol- 
vency, and a fulfilment of every con- 
tract, based upon the mutual principle in 
administration of the business and a dis- 
tribution of the profits, is the ideal middle 
ground between the corporate company, 
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organized purely for gain, and the mutual 
company. In a company of this sort, the 
profits, as made by the proprietary man- 
agement are to be divided between the 
policy holders and the stockholders, on a 
fair basis.. A fair average working basis 
as a start would be 80 per cent. for the 
policy holders and 20 per cent. to the 
stockholders. The exact basis of division 
of profits is minor and unimportant at 
the outset. It is the principle which is 
essential.” 

In an interesting address, Miles M. 
Dawson touched upon the objection that 
is made to any scheme of compensation 
because legislative action is supposed to 
be restricted to the States and is impos- 
sible on constitutional grounds by the 
Federal Government. Mr. Dawson gave 
as his matured opinion that no consti- 
tutional bar would be found to Federal 
action. 


REPORT OF COMMITTEE ON INDUSTRIAL 
INDEMNITY INSURANCE 


Probably the most authoritative inves- 
tigation that has ever been made of the 
subject of prevention of accidents and 
workmen’s compensation in this country 
is summed up in the report of this com- 
mittee. It represents an enormous amount 
of labor, the results of investigations 
along many lines, a digest of the opin- 
ions of the membership of the associa- 
tion which now is about 3000 firms, em- 
ploying upward of 1,400,000 workmen 
and sums up its conclusions in a care- 
fully drawn set of resolutions, given be- 
low in full. 

The report and its appendices cover 
114 printed pages, and it is clearly im- 
possible to treat of it here, even in ab- 
stract. We earnestly recommend the 
study of this report on the part of anyone 
who is interested in these subjects. 


RESOLUTIONS OF COMMITTEE ON INDUS- 
TRIAL INDEMNITY INSURANCE 


Whereas: The National Association of 
Manufacturers occupies a leading posi- 
tion in all instructive work for industrial 
betterment, and particularly for harmoni- 
ous relations between American employ- 
ers and wage workers, and 

Whereas: The United States is admit- 
tedly less advanced than the progressive 
European nations in respect to employ- 
ers’ liability and industrial accident in- 
demnity, to the detriment of the nation, 
its institutions and its people, 

Now, therefore, the National Associa- 
tion of Manufacturers in behalf of hu- 
manity, good citizenship, national reputa- 
tion and industrial progress, resolves: 

First, that the present system of de- 
termining employers’ liability is unsatis- 
factory, wasteful, slow in operation and 
antagonistic to harmonious relations be- 
tween employers and wage workers. 

Second, that an equitable voluntarily 
mutually contributory indemnity system, 





as 
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automatically providing indemnity for 
victims of industrial accidents, and their 
dependents, is required to reduce waste, 
litigation and friction and to meet other 
requirements of an enlightened industrial 
nation. ; 

Third, that to that end it is our desire 
to codperate with State legislators in pro- 
moting uniform, sound, industrial indem- 
nity legislation and our duty to oppose 
unsound legislation. 

Fourth, that we recommend 
members the inauguration with the least 
possible delay of a system of voluntary, 
mutually contributory industrial accident 
indemnity insurance, this system to be 
elastic enough to provide for voluntary 
contributory sickness, old age and death 
insurance, if later deemed advisable. 

Fifth, that the president and directors 
of the National Association of Manufac- 
turers are hereby authorized to arrange 
for the establishment of such a mutually 
contributory insurance plan with the def- 
inite understanding that the National As- 
sociation of Manufacturers assumes no 
financial responsibility in connection 
therewith. 

Sixth, that a department on prevention 
of industrial accidents be established by 
the National Association of Manufactur- 
ers, either independently or in conjunc- 
tion with others, for the gathering of sta- 
tistics, the study and exhibition of pre- 
ventive devices, for codperation with 
State and national inspection department, 


to our 
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and for the promotion of the better un- 
derstanding of the whole subject. 

Seventh, the prevention of accidents 
being of the utmost importance, we au- 
thorize the president of the National As- 
sociation of Manufacturers to offer sub- 
stantial money prizes for the 
plants or the best safety devices brought 
to his attention each year, and we urge 
manufacturers offer other prizes 
through the medium of this association 
to stimulate invention of safety devices 
and the broad study of the subject, 
that, in this direction, as in others, the 
United States may soon become the lead- 
ing industrial nation of the world. 


safest 


to 


so 


SUPPLEMENTAL RESOLUTIONS OF THE 
COMMITTEE ON INDUSTRIAL 
INDEMNITY INSURANCE 
Whereas: Compulsory provisions by 


State or Federal legislation for sickness 
and old age relief (occupational diseases 


excepted) of wage workers, by either 
employer or employees or by codpera- 


tion of the would be 
from accepted doctrines, 
American ideas and detrimental to thrift 
and economy. 


two, a departure 


contrary to 


Now, therefore, be it resolved, first, 
that the National Association of Manu- 
facturers approve such voluntary sick- 
ness and old age relief in private employ- 
ment and authorizes its officers to en- 
courage it by cll reasonable means. 
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Second, that it disapproves such com- 
pulsory old age relief in pri- 
vate employment, and authorizes its of- 
oppose it by all reasonable 


sickness 
ficers to 
means. 
Third, that it urges the president and 
board of directors to appoint a new com- 
mittee deal these subjects in a 
comprehensive and systematic fashion. It 
urges the committee to gather addi- 
tional home and abroad, 
with a view of aiding members in estab- 


to with 


new 


information, 


lishing individual relief systems or es- 
tablishing mutual or other suitable in- 
surance. Schemes for dealing with these 


problems are in process of constant de- 
velopment and it should be made possible 
through our association’s efforts, for our 
members to become and remain thorough- 


ly informed 
WEDNESDAY) 


The Wednesday 
to 
business. 


SESSIONS 


were devoted 
he reports of committees and 
The Hon. E. B. Vree- 


address of the 


sessions 
largely 
routine 
land gave the only busi- 
from Shall 
Our Banking and Currency 


ness session, speaking “row 
We Reform 
System ?” 
The officers of the 
elected, John 


his 


association were re- 
Kirby, Jr.. thus beginning 
of the presidency 

The usual well attended reception and 
banquet in the 
prominent men 


second vear 


with several 


closed the 


evening, 
as speakers, 


convention. 








Ductile Tungsten and Molybdenum 


By Colin G. tink 








Tungsten has heretofore been known 
chiefly as a steel-hardening metal. In 
recent vears it has become an important 
material for filaments of incandescent 
lamps and today the most efficient 
metal for this purpose. This is owing to 
its high melting point of 3000 degrees, 
which is higher than that of any other 
metal, and its low vapor tension. 

Tungsten is described in all of the text 
books as a brittle, gray metal. Numer- 
ous 2ttempts have been made to make it 
ductile, as is evidenced by publications 
emanating from various research labora- 
tories. Roscoe and Schorlemmer, in the 
latest edition of their “Treatise on Chem- 
istry” state that “the porous forms of 
tungsten at present obtainable are hard 
and brittle and are not ductile either at 
ordinary temperatures or when heated.” 

The metal has ordinarily been obtain- 
able in commerce in the form of a dark- 
gray powder, usually made by the re- 
duction by hydrogen or carbon, of a 
yellow oxide. This powder, when bought 
on the open market, is generally impure, 
and is purified by various well known 


is 


methods, particularly if the metal is to 

*\ paper read at the seventeenth general 
meeting of the American FElectrochemical So 
ciety, Pittsburg, May 4, 1910. 














used for filaments of incandescent 


lamps. 


be 


Attempts have hitherto been made to 
produce ductile tungsten by various puri- 
fication processes, and all without suc- 
cess. Incandescent-lamp filaments have 
been made of tungsten in large quantities 
and are in common use in this country 
and abroad. Even in ordinary 
cial lamps, the filaments are of a degree 
of purity so high that no impurities can 
be discovered by the searching 
methods known to chemical analysis. 
These filaments during the course of com- 
mercial production, are exposed to tem- 
peratures shigh enough to drive out by 
mere vaporization almost any conceivable 
impurities. 


commer- 


most 


Nevertheless, these filaments show no 


traces whatever of ductility or even pli- 


ability, and though they are strong 
enough for mounting in commercial 


lamps, they are exceedingly brittle and 
incapable of taking a permanent set. 
Attempts to produce ductility have 
been made by varying the from 
which the tungsten is obtained, as by try- 
ing first wolframite, an iron manganese 
tungstate, and then scheelite, the calcium 
tungstate. Whichever ore is used, it 


ore 


is 


customary to produce from it the yellow 
oxide, and a high degree of purity has 
been sought by repeated precipitations. 


Various methods of reduction have been 
tried; among other reducing agents used 
have been hydrogen, carbon, aluminum, 
and magnesia. Reduction 
effected by methods. 
Since tungsten metal produced in these 
ways has been so pure that no impurities 
could be detected by 
or physical means and yet it has retained 
its characteristic hardness and brittleness, 
it has generally been concluded tat the 


has also 


zinc 


been electrolytic 


ordinary chemical 


metal is entirely lacking of that physical 
property that is ordinarily termed duc- 
tility. 


Announcement has, however, recently 
been made of the production of tungsten 
in a form that ductile, and this duc- 
tile tungsten would be a new 
substance, from the point of view of the 
physical Therefore, it seemed 
to us that this society would be interested 


is 
seem to 


chemist. 


in learning something of the properties 
of this product, since only those of us 
have been connected the Re- 
search Laboratory of the General Elec- 
tric Company have as yet had an op- 
portunity to study it. 


who with 
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Ductil tungsten is a bright, tough, 
steel-colored metal, which can be drawn 
into the finest wire, that is, much below 
one-thousandth of an inch. The tensile 


strength of the wire increases as the 
drawing proceeds, or, in other words, the 
nore the metal is mechanically worked, 
the tougher it gets. In the following 
table a few figures of the strength of 
tungsten wires are given. They are the 
verages obtained from a large number 


of measurements. 


| 1 
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DENUM WIRI 


\ piece of hard-drawn piano wire, 
tested with the same apparatus, regis- 
tered, on the average, 507,000 pounds, 
the diameter of the wire being 0.0003 of 
According to Schnabel, alumi- 
num shows a similar behavior as regards 
the effect of drawing. Cast aluminum 
shows about 17,000 pounds per square 
drawn metal has a 
39.000 


inch, whereas the 


tensile strength of 36,000 to 
pounds. 

The density or specific gravity values 
‘tile tungsten likewise increase with 


the amount of working The values for 


ductile molybdenum were also deter- 
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mined at our laboratory The results ob- 


tained were as follows: 


FORE IJRAWIN 

Mo ) 
| en ile 

SS] 0.02 

\! ! RA ‘ 
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oO O10 Yo. OS al 1.64 lo) ’ 
Oo OO1L5 19 S6 and 20.19 10 4 


SPECIFIC GRAVITY OF DUC- 
riLE WIRE. 


rABLI 


Martin (1907) found the density of 
melted tungsten analyzing 98.96 per cent. 
pure, to be 16.28; Moissan (1896) and 
Weiss (1910) give the values as 18.70 
and 18.72 for the brittle metal. As is 
seen from the table, the density increases 
very appreciably with the amount of nie- 
chanical working applied. This same phe- 
nomenon is well known in the case of 
copper, zinc and other metals. The dens- 
ity of cast copper, according to Mar- 
chand and Scheerer, is 8.92, and that of 
rolled and hammered copper, 9.95. Dis- 
tilled zinc measures 6.92, and wrought 
zinc, y pr 

The electrical resistance and the tem- 
perature coéfficient of each of the two 
metals are given in table 3. We used 
the Wheatstone bridge method. The re- 
sistance was measured at room tempera- 
ture and at 170 degrees, employing two 
oil thermostats. 

The values marked d are for hard- 
drawn wire; those marked a were ob- 


tained after annealing. These resistivity 
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Resistivity (25°) in 


remp. Coef. Between 
Microhms per Cu. Cm } 


O° and 170° ¢ 


rungsten 1 6.2 0.0051 
Molybdenum d >.6 0.0050 
t 1s 
rPABLE 3. 


values are a good deal lower than those 
given by Gin (Trans. Am. Electrochem. 
Soc. XIII, 483; XII ) the coéfficient 
for copper (0 degrees 160 degrees) 
is 0.00445 (Reichardt). 

The hardness of both tungsten and 
molybdenum depend very much upon the 
amount of mechanical working the metals 
have been subjected to and upon the 
presence of impurities. 

Chemically, the two ductile metals be- 
have similarly in many respects. The 
drawn wire retains its luster almost in- 
definitely. Both metals are readily at- 
tacked by fused oxidizing salts, such as 
NaNO.:, KHSO, and Na.O.. Acids (HCI, 
HNO:, H.SO,) attack tungsten very slow- 
ly, but molybdenum rather readily. I 
have heated fine-drawn tungsten wire in 
a mixture of chromic and sulphuric acids 
for 16 hours and could detect only. a 
very small loss in weight. 

16.7330 grams; after 16 hours, 
16.7329 grams 


Original weight 1.3638 grams; after 14 


Original weight: 


hours 


, grams 

Apparently the metal becomes passive 
just like iron. 

This work was carried out at the Re- 
search Laboratory of the General Elec- 
tric Company, at Schenectady, N. Y. 
Naturally a number of chemists and re- 
search men have been active in it, fore- 
most among whom is Doctor Coolidge. 








A 10-spindle Horizontal Boring 


and Drilling Machine 








zontal boring and drilling machine, which 
‘ently built by Beaman & Smith, 


of Providence, R. I., for the Brown-Lipe 


Gear Company, Syracuse, N. Y. 

At A is shown one of the transmission 
cases in place on the machine. These 
cases are made rights and lefts and each 
case has at least 5 holes, two large ones 

each end and one small one for the 

Others of the 


shifter rod at one end. 


cases have a hole at the side for making 


ch an attachment was built. Besides 
the automatic stops for the carriage 


there is a very neat brake arrangement 
which is coupled to the shifter rods C. 

The friction brakes B, on the driving 
pulley, are forced on to the pulleys by 
the action of throwing the countershaft 
loose pulleys and lifted off 


belts onto the 


them on throwing the belts on to the tight 
pulleys. The attachment for boring and 
racing flange on the side of one type 
of smission ise is stened to th 


carriage in place of the support D, and 
operates in an efficient manner. 





With this machine 20 cases are ma- 
chined in ten hours. 











A TEN-SPINDLE HorRIZONTAL BORING AND DRILLING MACHINE 
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The Te 


‘Trend 


ward Simpler 


Machine ‘Tools 








columns, fashions a 
women’s bonnets or t 


high-heeled shoes 


chine tools began to 
began to demand it 
often refused to buy 
chine simply 
date, in 

This 


their eves. 


naturally led 
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lea being extended 
of machines for whicl 
and the 
chines 
not require 
and the 


with 
were bought 
them. 
cost 
ance which 
both have their 
seems to have begun. 


No one disputes th 


for the all-geared m 


remar 


When the single-pulley 


because it was 


usual r 


inevitable 
accomp: 


effec 


ked before in these 
confined to 


ot 


re not 


o the latest style 


drive for ma- 
be popular, buyers 
on and 


a cone-driven ma- 


everything 
not 


up to 


to the gear-drive 


to a large variety 
1 it was not adapted 
esult. Geared ma- 
for work which did 
The increased first 


higher mainten- 
added 
the 


inies 


parts, 
t, and reaction 
at there is a field 


achines but many 


who build types are advocating the cone- 


driven machines for 


work where they do not believe 
demands the extra cost of the 
The geared feed seems to hold 


where more than 


are considercd neces 
able ingenuity is bein 
plify feed-gear boxes 

In a word, the 


ing seems to be 


single-purpose tools, which is in the 


direction. 


three 


toward 


a large class of 
the work 

other type 

its own 


or four changes 


sary and consider- 
g exercised to sim- 


trend of machine build- 


and 
right 


simpler 








Manufacturing 


Colonies and 


Homes for Workmen 








The 


cities, 


and c 
the 
values and taxes, 


growth 
with 


ever 
are forcing m: 
facturing establishments to move 


Oongestion of large 


increasing land 
inv Manu 


PEhcATIA 


out to 


the suburbs or even to the establis! 
ment of colonies of their own 
These have many advantages The 


aftord ample 


ot 


room 
sibilities air 
worth 
breathing 


not 


preciate a 


families if for 


and 


considering ar 


for growth, the pos- 
light are well 


id most men ap 
their 


The 


space for 


themselves 


housing of the workmen, however, some 


times presents quite 
There 


a serious 


are serious objections to 


problem 


the mix- 


ing of inufacturing id the renting of 
houses s t company house is no 
ilrogether attractive to the average wort 
men 

On t ther hand, this is often th 
only way to handle the problem and keep 
out t ind speculator, who can do mor 
to thrott t development of a new 


mmunity than any one 


Several instances 


nd where the land around 


las been promptly grabbed 


by a land company, and prices raised to 
the point where it is cheaper to live in 
the city several ‘miles awa 

This makes it difficult to secure good 
men steadily s the naturally prefer 
to work nearer their homes or liv 
nearer their wor! And a floating shop 
force is not desirable in any way 

It seems desirab fro every point 
of view to prevent this speculation and 
get the land into tl hands of as ma 
sma holders as  possib This 
necessitat t anufacturer temy 
irily going into the real-estate business 
but it pav h in the long run to 
roregzo XCeSSIVE pro;rts 0 land 
in order to gi\ in oppor ty for good 
workmen to live reasonably at a con 
venient distance fre t shor 











The Vacation 








As the summer season approaches, we 


attitude of 


notice the change in the 


toward vacations Not le » 4 
boasted that they had never had a vaca 
tion; now, except for a remaining few 
of the older generation, everybody take 
more or less of a breathing spel! 

What are we to suppose that the nev 


et 
things means? Is it a sign of 


approaching laziness? of too 


We thi 


we are repudiatin 


nk not, but ratl 


the old story of the hare and the tortoise 
We feel today that we prefer to work 
with our hearts and souls while we 
work, and play while we play [The pace 


which we set today with our telephones 


wireless telegraphs automebiles and 
limited expresses, is not to be compared 
with the leisurely methods of our anc 
ters, everv dav of whose work s 

us like a vacation when judged from our 
standard. It is an exceptional man who 
can go through year after year of rus 





USO 


and scurry and bustle without breaking 
down, to say nothing about keeping him- 
self fresh for the fray. 

And here is the real heart of the move- 
ment; to keep oneself keen and active 
with the mind able to grasp new condi- 
tions as they come along. If the tale 
could be told of the number of failures 
in business that have been brought about 
by the heads of concerns staying at their 
desks and worrying about things when 
they ought to have gone out into the 
fields and onto the ocean, it would be as 
list of those who have failed 


duties. 


long as the 
through 

Having decided to take a vacation, let 
us be careful that we do not make too 
much of a business of our play. If we 
go fishing, let us cut a pole by the side 
of the pond and dig a worm or two for 
bait. instead of hiring a launch, inviting 
our friends and making a business of 
cleaning out the lake with scientifically 
selected flies and reels. 

We remember an old gentleman, now 
fathers, who weathered 
financial worries with their 
attendant panics. He had a reputation 
for never taking a vacation, but when 
things were thick he would stay at home 
a week or two at a time and rake hay, 
or build a shed, or shingle a barn with 


neglect of business 


gathered to his 


60 vears of 


his own hands. 

This brings us to another point, and 
that is the question of long or short vaca- 
Years ago, 10 days or two weeks 
considered the 


Now the ten- 


tions. 
in July or August 
proper and only vacation. 
dency among professional men is to take 
few 


was 


¢ 


a few days’ fishing in the spring, a 
days’ run on the ocean, or at the 
shore in the summer, a few days’ shooting 
in the autumn, and a few days in At- 
lantic City or Bermuda, or Hot Springs 
in the winter. We believe that this is 
a good method for manufacturers as well; 
jt does not break into the continuity of 
business operations and yet it gives fre- 
quent opportunities for brushing the cob- 
from the brain. As for the em- 
ployee, what is sauce for the goose is 


sauce for the gander. 


sea- 


webs 








Patent Legislation 








attention to 
and 


called 
legislation, 


On page 421 we 
certain pending patent 
urged the passing of the bills to create 
a United States Court of Patent Appeals 
one of the appeals 
Office itself. 

At the recent convention of the Nation- 
al Association of Manufacturers, reported 
issue, their committee strongly 
mong other things, that pressure 
bear upon Congress to 


eliminate 
Patent 


and to 


within the 


in this 
urged 


be brought to 


pass these bills at the present session. 


We take advantage of this opportunity 
upon 


to again urge all readers who are 
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interested in stimulating real invention 
and patent reform, to help the cause by 
writing to their representatives in Con- 
gress, urging the passage of these bills. 
We also take advantage of this oppor- 
tunity to express our approval of a sug- 
gestion made by the committee on patents 
of the association in that no patent shall 
be issued to be enforced for a period 
longer than 20 years from the date of 
filing the application, unless the prose- 
cuting of that application has been de- 
layed by interference proceedings. The 
aim of this suggestion is to do away with 
the abuse of the privilege of amendment, 
whereby an application may be held in 


the oftice for years before the patent 
thereon is issued, in effect extending the 
life of the patent. 

An alternative suggestion frequently 


made is that the length of time allowed 
an applicant in which to make amend- 
ments be reduced from its present period 
of one year to a shorter period of say, 
six months. There are doubtless many 
valid objections to such a change. On 
the other hand, no objections 
whatever to limiting the term of a patent 
to a certain number of years from the 
date of filing the application. 


we see 





DRLOBITUARY ]*) 


Van Cleave, ex-president of the 
Association of Manufacturers, 
died at his home in St. Louis, Mo., on 
May 15, after a brief illness thought to 
have been brought on by the high pres- 
was working under during the 
years in connection with labor 


- @ 
National 


sure he 
past few 
disputes. 

Mr. Van Cleave served two terms as 
president of the National Association of 
Manufacturers. He was born in Kentucky 
in 1849 and when still a young man en- 
tered the stove-manufacturing business, 
and later became president of the Bucks 
Stove and Range Company, St. Louis, 
Mo., which position he held at the time 
of his death. 


SPiiNew PUBLICATIONS fit 


FOUNDRY NEWS. 








May, 1910, Volume 1 
No. 1, 40 9x18-inch pages. Pub- 
lished monthly by the Foundry 
News Company, 50 Church street, 
New York City. Price S2 per year. 

This is another journal in a field that is 

already ably and fully covered, yet as a 

product of technical journalism this first 

issue is not displeasing. There is a 

larger number of contributed articles than 

one might expect in a first number, and 
among the contributors we recognize the 
names of several who are well known as 
writers on foundry subjects. In addition 


to the general articles, ten definite de- 
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partments are inaugurated with the fol- 
lowing titles: Legal Decisions for Foun- 


drymen, Current Foundry Literature, 
Mixing and Melting, Questions and 
Answers, New Catalogs, Foundrymen’s 


Meetings, Personals, Foundry Equipment, 
Foreign Trade Opportunities, Foundry 
Trade Gossip. Although some of them 
are far from extensive, the question is at 
once raised, can such departments be 
carried on month by month and cont2!1 
nothing but virile uptodate information ? 
The absence of an editorial page and the 
usual “debutante bow” can be taken as 
an advantage or otherwise as the reader 
chooses. The cover design is plain, yet 
pleasing, the type ‘larger than is probably 
necessary, and more illustrations might 
have been used to advantage, thereby 
making the pages more attractive. 


[7 ~ 

‘Nii PERSONALS 
‘tems For This Column Are Soliciced 

A. J. Baker, in charge of the tool-de- 

signing department of the Cincinnati Mill- 

ing Machine Company, and frequent con- 


tributor to these columns, sailed on May 
25 for a 6 weeks’ trip to England. 

















A. T. Atherton, a designer of textile 
has become connected with 
Island Elevator and Machine 
I., and will 
for 


machinery, 
the Rhode 
Company, of Providence, R. 
design a line of textile machinery 
them. 


Prof. Ira H. Woolson, of the civil-en- 
gineering department of Columbia Uni- 
versity, severs that connection at the end 
of this school year in order to join the 
engineering staff of the National Board 
of Fire Underwriters. 

Bert L. Ewens, for some time past with 
the Streator Motor Car Company, Streator, 
Ill., as factory superintendent, has re- 
signed that position to accept the super- 
intendency of the Sterling Electric Com- 
pany, La Fayette, Ind. 

Henry Morris, manager and treasurer 
of the Western Tool and Manufacturing 
Company, Springfield, Ohio, has returned 
from a European trip during which he 
made agency arrangements with a num- 
ber of firms on the Continent. 


L. J. Hoover, until recently president 
and general manager of the Grant-Hoover 
Ball Company, Merchantville, N. J., has 
made arrangements to represent in this 
country, with offices in Philadelphia, a 
large European steel-ball manufacturing 
plant. 


Herman Winger, who for the past 
eleven years has been manager of Alfred 
H. Schiitte’s Italian branches at Milano, 
Turin, Genoa and Rome, has retired 
from that position. Mr. Winger has been 
very successful in introducing American 
machinery to Italian manufacturers, par- 
ticularly those in the automobile field. 
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Auxiliary Planing Head 








The auxiliary or floor-planing head il- 
lustrated herewith, has been designed to 
handle work usually done on the open- 
side planer and has several interesting 
features. 

First is a substantial floor plate with 
T slots and special T nuts, well grouted 
in concrete mud allowing the head to 
be located at the desired distance from 
the planer table. The base of the column 
is 30x42 inches and tall enough to allow 
the head to travel 42 inches above the 
planer table. 


The tool head has a swiveling harp as 


well as a swinging clapper box and 
moves in the face of the column. This 
face is separate from the column itself 


and is pivoted in the center so that it 
can be swung around to bring the cut- 
ting point of the planer tool either side 
of the column. This makes the planer 
head perfectly adapted to either the right 
or left hand of the planer and can be 
transferred at will. 

















Fic. 1. CINCINNATI FLOOR HEAD PLANER 


This also permits the face or ways 
carrying the tool head, to be adjusted 
perfectly square with the planer table at 
any time; a right- and left-hand screw 
at the top of the column making this 
Simple and easy. 

The power feed the 


comes’ from 


New Tools and Ma- 
chine Shop Appliances 


ANY new or improved machine 













or shop appliance of interest to 
our readers will be illustrated 
and described in this department. 


A full and more detailed de- 
Scription will be given—when of 
Special interest and it appears 
here before being sent elsewhere. 


ALL descriptions appear in all 
four editions of the paper— 
Weekly, Monthly, Weekly Eng- 
lish and Weekly German. 



































CONNECTIONS TO FLOOR 
HEAD 


Fic. 2. SHOWING 


double combination friction used on the 
planer itself, this being transferred by 
rods made of seamless steel tubing, to a 
cross shaft at the base of the column, and 
from this to the vertical feed rods shown, 
through a new style trigger gear which is 
very compact and convenient for the op- 
erator. Both feeds are controlled by the 
small lever at the top of the tool head. 

The amount of feed is regulated by the 
slot head on the end of shaft. 

Micrometer dials are provided on all 
feed screws as on the planer itself. This 
is made by the Cincinnati Planer Com- 
Cincinnati, Ohio 


cross 


pany, 


Showing New Ideas in Machine Shop 
Equipment That Make It Possible 
To Do Better Work at a Reduced Oost 


Turret Tool Post 














The Lodge & Shipley Machine Tool 
Company, Cincinnati, Ohio, has recently 
designed a turret tool post made 
of steel, illustrated in the accompanying 


new 

















Post 


TURRET TOOL 
halftone. 
for each size 
and on jobs 
tured permit 
should be 

The principal features of this new de- 
sign are that the tools can be set diag- 
onally as with the 
Slide, thus giving eight positions of the 
turret; that each clamped well 
forward of the center so as to give firm 
support; and that the clamping of the 
binder lever does not appreciably change 
the position of the tool. 

The block of this attachment is 
interchangeable with the compound rest 
slide and is fitted to the carriage dove 
tail by taper gib. A vertical stud is se- 
cured in this base and passes up through 
the turret to carry the binder lever at 
its top. 

Each one of the upon 
a serrated and hardened bolster or rock- 
er, against which it is held by two hard- 
ened cap screws. By rocking the bolster 
in its curved seat adjustment in the hight 
of the point of the tool can be made. 
When the screws are tightened, the posi 
tion of the tool cannot change. 

The turret is exactly located in any one 
of the eight positions by a locking bolt 
dropping into notches in an index ring. 


This turret tool post is made 
of Lodge & Shipley lathe 
where the parts manufac- 
use of several 


the tools 


a time saver. 


well as square cross 


tool is 


lower 


four tools rests 


The locking bolt is withdrawn by the 
handle at the front of the lower block. 
Take-up for the bearing of the locking 
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bolt is provided by A coil 
spring holds the locking bolt against the 


a taper gib. 


index ring so that it will at once drop 
into the notch when the proper point is 
reached. A screw shown in the illustra- 
tion just beneath the end of the locking 
bolt provides adjustment for tension of 
this coil spring. 








\ Wire Straightening and 
Cutting-off Machine 








for the 
Charles 


The halftone shows a machine 
made by the 


above 


purpose 

















LW STRAIGHTENING AND CUTTING- 
OFF MACHIN! 

Greiner Company, New Haven, Conn. 

These machines are built in various sizes 

for handling wire from 1/16 to inch 

diameter. They will cut the wire to any 


desired length. 








Face Plate Jaw 








The chief feature of this face-plate 
jaw is the method of mounting the screws 
in harder steel bushings. These bush- 
ings provide a full bearing for the 
trunnions of the screws and_ receive 
t! d thrust on their hardened 
full circular faces, designed to minimize 
wear and the resultant end play. When 
end play does develop, it can be taken 
out by the operator in a short time. The 
bushings hold the screws in line with 
the ja preventing any tilting of the 

‘rew and consequent cutting of the 
threads 

These jaws are a recent product of the 
Cincinnati Chuck Company, Cincinnati, 
O! 
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High Speed Ball Bearing 
Sensitive Drill 








This high-speed ball-bearing sensitive 
drill is a new model brought out by the 
Kern Machine Tool Company, Cincinnati, 
Ohio. It is much heavier and more 
powerful than former models, and is de- 
signed for hard service. 

The machine is ball bearing through- 
out, all and ball being of 
steel, hardened and accurately ground on 
special machines. 


cones races 


The lever at the left of the column 
controls the idler carriage. Asslight 


dewnward pull loosens the belt and al- 
lows speed changes to be instantly made. 




















HIGH-SPEED SENSITIVE DRILL 


An upward pull of the lever tightens the 
belt to any required tension, and auto- 
matically locks the idler carriage. 

The spindle cone is carried on a sleeve 
journaled in the column and relieves the 
spindle of any belt pull. This sleeve also 
raises and lowers the cone by means of a 
rack and pinion, operated by small lever. 
Ihe spindle is double splined, and spindle 
Sleeve is graduated and fitted with adjust- 
able stop collar. 

These drills are made in multiple type 
from 1 to 6 spindl s 
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Traverse Drill 


Double Head 








The halftone illustrates a new double- 
head traverse drill manufactured by the 
National Machine Company, Hartford, 
Conn. This double-head drill differs 
from their old model in that the new ma- 
chine has hand feed instead of automatic 
feed. The four-armed handwheel in 
front of the machine both 
spindles, feeding them forward at equal 
speeds. The heads are adjustable along 
the bed so as to give a maximum dis- 
tance between spindles of 20 inches. 
Suitable arrangements are made so that 
the handwheel controls the spindles at all 


controls 




















DOUBLE-HEAD TRAVERSE DRILL 


positions, these positions also being inde- 
pendent of each other. 

Spindles are made with No. 1 Morse 
taper and the machine is suitable for 
drilling up to 9/16 inch diameter. 
Spindles have a travel! through the head 
of 5 inches. between center 
of spindle and bed is 7 and an 
adjustable plate 1 inch thick is also fur- 
nished. Countershaft with three-step cone 
pulley and tight and loose pulleys is fur- 
nished with machine. 


Distance 
inches 








Improved Mueller Radial 
Drill 








The illustration shows a new design ra- 
dial drill brought out by the Mueller Ma- 
chine Too! Company, Cincinnati, QO. 

















New DE&SIGN OF MUELLER RADIAL DRILL 

















May 26, 1910. 


The column is of heavy construction to 
obtain rigidity and the elimination of 
vibration. It is ribbed internally and 
ground to The arm is of. hollow 
rectangular and been  in- 
creased considerably in weight. It 
be securely locked to the cclumn by the 
one tightener handle shown, which is con- 
veniently located for the operator. 

The head arm by 
and pinion and can be locked to it by two 
small tightener hand! The back gears 
are located on the head with the operat- 
ing handle located to be in front of the 
operator, and can be threwn in and out 
without shock while the machine is in ac- 
tion. The tapping mechanism is equipped 
with a device to prevent breakage of taps. 

The spindle is equipped with a depth 
gage and automatic stop and 24 changes 
of speed are availeble. A geared fric- 
tion type of speed box allows 12 changes 
of speed. 

A cone drive and 
can be furnished and 
drive accommodated. 
built in 4-foot and 4 


size. 
section has 


can 


traverses the rack 


universal box table 
any type of motor 
The 


-foot sizes. 


machine is 








Horizontal Boring, Drilling 
and Milling Machine 








The accompanying halftone shows 
the latest type of horizontal boring, drill- 
ing and milling machine made by the 
Fosdick Machine Tool Company, Cin- 
cinnati, O., at work on the “Cino” motor 
The casting is aluminum and all 


tions of boring and milling are done on 


opera- 


the machine. 
The machine 
trevel, 21 


26 inches lateral table 


has 23 inches spindle 
| head travel and 
travel. All gear- 


The 


inches vertica 


ing and moving parts are incased. 
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table has a working surface of 50 
inches long by 23'. inches wide. 

The drive is positive throughout; all 
spindle speeds, 8 in number, ranging 
from 12 to 155 revolutions per min- 
ute, are reversible. The machine weighs 


net about 7700 pounds and 
floor space of 13 feet in line with spindle 


occupies a 


by 7 feet 8 inches wide. 
Machining crank-case castings as illus- 


989 


The combined carriage turret and turret 
tool post is mounted on the cross slide in 
place of compound rest. It has 4 
round-shank also ha 
holding 4 flat 
to the 


holes 
for holding iools, 
binding 
The work by the 
power cross and longitudinal feeds or the 
hand feeds may be used, as desired. 

The carriage stop is clamped to bed in 
any desired position, and has a revolving 


screws for tools 


tools may be fed 
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CARRIAGE 7 


trated is an interesting application of the 
machine showing its wide range in bor- 
ing, milling and facing. 


~ 


IT 














New Attachments for ‘‘Star’’ 
Lathes 
The accompanying cut shows 2 new at- 


tachments for use on the 9-inch and 11- 
“Star” lathes manufactured by the 
Seneca Falls Manufacturing Company, 


Seneca Falls, N. Y. 


inch 


RRET°AND TURRET T 


Post ( IBINED 
cylinder with 4 adjustable stop rods. The 
cylinder is revolved by hand and held in 


position by detent spring and ball. 


These two attachments may be used 


Singly or together when facing and turn 
Saving measuring 


ing duplicate pieces, 


ezch piece and each operation 








A 20-inch Drill Press 








drill 
market 


The 20-inch 


press 


halftone shows a 


which is being put on the 


























BorRING, DRILLING AND MILLING MACHINE AT 





WorkK 


A 20-1INCH DriLL PREss 
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by the Frontier Iron Works, Letchworth 
and Grant streets, Buffalo, N. Y. 

The machine occupies a space 42x15 
inches and weighs 650 pounds. The ma- 
chine can be had with lever feed or with 
both lever and wheel feed at extra cost. 
The spindle nose is Morse No. 3 taper. 








An Oilless Roller Bearing 








The line cut shows a roller bearing 
which is being put on the market by the 
Troy Roller Bearing Company, Troy, N. 


Y. These bearings are run without oil, 
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changing mechanism is of the slip-key 
type. Power is transmitted through the 
shaft D to the worm in the worm box 
E, which engages with a worm gear on 
the cross-slide screw. The feed is thrown 
on or off by the lever F, when operated 
by hand, and is tripped automatically by 
the throw-off dogs G, when operated by 
power. 

This power feed is found to be very 
useful in facing off large castings, forg- 
ings, etc., and work of a similar nature, 
and is also used in connection with the 
cutting-off tool. When so ordered, it 
can be made with a very fine feed which 
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A ROLLER 


a small amount of dry graphite only being 
required for lubrication. Bearings have 
been designed for practically all pur- 
poses, the one shown being used in the 
sewing-machine trade. 








A Screw Machine with Power 
Feed to the Cut-off Slide 








The halftone shows a 2!,x11-inch 
screw machine, with power feed to the 
cutoff cross slide. It consists of a 


bracket A, which is bolted to the end 
of the head, holes being provided in all 











BEARING 


is suitable for forming and similar work. 
It is made and applied to machines of 
their manufacture by the Acme Machine 
Tool Company, Cincinnati, Ohio. 








Instruments for Alining and 
Leveling Shafting and 








Machinery 
Figs. 1 and 2 show a special archi- 
tect’s level and a portable target with 


self-adjusting jaws for gripping shafts 
which are being put on the market by 
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l 
2'4 BY 11-INCH SCREW MACHINE WITH Po'weER FEED 
TO THE CUT-OFF SLIDE 
machines for attaching it. Three rates the Kinkead Manufacturing Company, 7 


of feed may be obtained by a movement 
of the lever C, the rate of feed showing 
plainly on the index, which is attached to 
The direction of feed can be 
the handle B. The feed- 


lever. 
eversed by 


the 


Water street, Boston, Mass. These in- 
struments are used for leveling and alin- 
ing shafting. 

The level has an 11-inch telescope pro- 
vided with cross hairs, magnifies to 20 
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diameters and is capable of handling a 
600-foot line of shafting. Plumb bobs, 
keys, tripod and the adjustable base, 
shown in the halftone, are provided to- 
gether with a mahogany case for the 
outfit. The target is provided with three 

















SPECIAL LEVEL 

















THE TARGET 


Fic. 2. 


sets of jaws to take shafting from 1 to 
12 inches diameter, inclusive. The jaws 
are so constructed that the center of the 
target remains the same distance from 
the center of the shaft, irrespective of 
the diameter of the shaft from which it 
is hung. This feature is of considerable 
value where long shafts are to be alined, 
which are of various diameters coupled 
together. 








A Track Jack 








The Duff Manufacturing Company, of 
Pittsburg, Penn., has recently brought out 
a new design of Barrett track jack which 
designed especially for the New 
York Central Railroad. 


was 
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The new jack is much shorter than 
other jacks, its hight when closed being 
10 inches, with a 5'4-inch raise. The 
weight is 55 pounds. 








Electric Hoist for Mounorail 
System 








The accompanying photograph _illus- 
trates an electric hoist with two hook 
blocks operating together and driven by 

















AN ELEcTrRIC Hoist FOR MONORAIL 


SYSTEM 
the same motor, which is a_ design 
adapted for handling a great. vari- 
ety of work, on account of being 
able to pick up _ its load and carry 
it straight and level without the sway 


and unevenness that is apt to be present 
with the single hoist. This feature per- 
mits of making the supports for the run- 
ways narrow and does not require a wide 
operating space in the storage room or 
shop. 

In handling heavy or bulky material, 
either one or both hooks can be used; 
either hook will hoist the full capacity of 
the hoist. 

The is furnished with a seat 
shown, or with a cage when desired; 
when the seat is used, the operator makes 
the hitches and thereby the ex- 
pense of a helper. 

This hoist is built very rigid and solid; 
truck-wheel frames are made of steel 
castings and interlocked with the frame. 
They are made to swivel where curves 
are used. 

When desired, trolley will operate on 
a 3'%4-per cent. grade, a foot or hand 
brake being used to control the «peed on 
down grade. 

The hoist is provided with an automatic 


hoist as 


saves 
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load or mechanical brake for lowering, 
that is entirely inclosed, and operates in 
a bath of oil; it is also provided with 
an electric brake on the motor. Motors 
are of the inclosed type that is used for 
crane service. Gears are made of steel 
casting and have cut teeth. 

These trolleys are made by the John- 
ston & Jennings Company, of Cleveland, 
Ohio, in two-, four- and six-ton capaci- 


ties. 








A Core Machine 








core machine 
and Machine 
Ohio, and 


jar ram- 


The halftone shows a 
made by the Falls Rivet 
Company, Cuyahoga Falls, 
called the Wadsworth vertical 
ming core-forming machine. 

















A Core MACHINE 

The core is formed in a vertical shell 
or core box, sand being supplied from the 
swinging hopper above the machine. As 
the sand is fed into the core box or shell 
the crank at the right is slowly rotated 
that the ratchets upon the shafts at 
each side of the center of the machine al- 
ternately lift and drop the core box or 
tube. The tube works in a 
and is controlled by the adjust- 
ing screw shown. This screw is first ad- 
justed as to the proper length of core to 
be made and then the tube is forced 


so 


core core 


sleeve 





991 


through the table of the machine by lift- 
ing the adjusting screw and turning it 
into the groove at one side of the vertical 
slot as shown. 

For making an ordinary straight core 
the straight tube itself is all that is ne- 
For irregular cores, special core 
boxes are introduced on the inside of the 
tube. 


cessary. 








A Substantial Screw driver 








This screwdriver is made in 5-, 6-, 8-, 


10- and blade lengths of 5/16- 
inch square stock. The handle has a large 


— — , 
— —_ 


SoLip HANDLE 


12-inch 





SCREWDRIVER 


the base 
a short distance of 
This tool is made 
42 Church street, 


ferrule which runs from 
of the shank to within 
the head of the driver. 


by the Ellis Company, 


steel 














New Haven, Conn. 
An I-beam Trolley 
The halftone shows an I-beam trolley 
built by the New Jersey Foundry and 


Machine Company, 90 West street, New 
York. 
When 


ions 


loads the “pin- 


po- 
trol- 


handling heavy 
I-beam are in the 
sition the halftone. The 
ley then can be racked along the beam 
by means of the hand chain. When 
handling light loads or load at 
all the pinions are thrown out of engage- 


under the 
shown in 


with no 

















AN I-BEAM TROLLEY 
ment with the gear and the trolley can 
be pulled along the I-beam by hand, the 
chain at the time remaining sta- 
tionary. The from in out of 
accomplished by means of the 
hand chain. 


same 
change to 


gear is 
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Increasing 
Shop Capacities 





‘ompan 





Compuny., 





Authentic news is solicited for 
this department. Real opportun- 
ities for the sale of machinery of 


any kind. 
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Where More Tools 


Will be Needed 


Iineis Watch Company, Springtield 


11) will ereet a two-story addition and add 
i extra story to another building 

The Fort Schuylet Knitting Company 
Utica, N Y.. is completing plans for the 
erection of an addition to its plant 

The plant of the Manitowoc (Wis.) Glue 
Company was taken over by Armour & Co., 
ind new machinery will be installed 

The Moline (fll) Pump Company has to 

cate its present plant and will probably lo 
ite in East Moline, or Rock Island 

Plans are ving prepared for a six-story 
mill for the A. J. Cameron Company. Vhila 
delIphia, Penn manufacturer of yarns 

Catalogs and ifations on paper-cutting 
! h nie sired Ih. Lambadorios & 
( Rue Athinaidos 12, Athens, Greece 

Uwanta Wrench Company, Mendville, Penn 
s in the market for tools f u new forge 
shop, hammers, furnaces, trimmers, ete, 

The plant of the Pittsburg (Penn.) Cap 
Pistol Company ! Ilomestead VPark, was 
damaved \ e 1 th extent of S7000 

The Dortage (Wis.) Hoisery ¢ ipany is 
sald to hk msideringe the esteblichment of 
i neh a Vv in the Centra West. 

rhe 1 in Company has under consid 
eration the juestion of establishing ; r 
milding and repair plant Denver, Col 

The Big lo Ra road Company contem 

tes the ere on i sh pi Sprin eld 
Goh t employ rou ee | iM) omen, 

The Fisehe Machine Company 1217 Rae 

‘ 1’) lndelphia Penn has taken large 
( irters and wl Insta hew ma liners 

! Nationa Chemical Company Svra 


the Old Farmers 


Fert ! int and will refit it at ones 
The Jamestown «N. YY.) Wheel and Manu 
cturing Company is said t ” look 

Suitable site for a large and modern plant 
Contract has been awarded for tl ( mn 

an addition to the machine shop the 


1. O;. Lombard Cor \ 


iterville 


Mo 


yy 


Sandholt of Des 


it i A'd ( ek mine, Deadwood, S. Ib 
Che Un Cooperage Comopany Aberdes 
\V ‘ irae ts plant i nstall 
ut STO.000 worth of additional ma ers 
The ¢ ) fraction Company Washing 
mm. Th has purchased sits n CGeorgetow! 
n which a new power house will be erected 
The Isthmian Canal Commission. Washing 
l m4 will eal ! ids on five 1-ton 
i “ three ’-ton hoists two -ton hoists 
rhe International Iarvester Company wll 
st t additions to shops at Springtield, Ohio, 
\ h will necessitate emploving SOO) more 
n 
The Keystone Enameling Company, Pitts 
vu Penn manufacturing enameled cook 
ne wal ‘ is looking for site for a new 
plant 
The Fa tive (Mass.) Iron Works Com 
pat con plates the erection of anothe 
cotton cloth mill to employ about 1000 more 
l nds 
I Union For and Hoe Companys Co 
| mis, OO] “ soon have plans co 





addition its 





to 
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The Reliance’ Electric and Engineering 
Company, with headquarters in the Caxton 
building, Cleveland, Ohio, will erect a new 


factory 


The International Ilarvester Company, 


Hamilton, Ont., is building an addition to its 
molding shop; is also planning other ex- 
tensions 

The Wichita Falls & Northwestern Rail- 
road has let contract for the construction « 
roundhouse and machine shops at Wichita 
Falls, Tex 

J. L. DY’ Almeida & Filhos, Mortagua, Vort 
ugal, desire catalogs of typewriters and sew 
ing machines Correspondence in Vortuguese 


French. 
The 
Wis., 
to the 
and 
rhe 


or 
Milwaukee, 


devote d 


Johnson Service 
to build 


manufacture of 


Company, 
to 


Is a new tactory be 


commercial automobiles 
trucks 


Kaiserman Roller Shade Company, Kan- 


kakee, LIL, is to erect a temporary Ttrame fac 
tory and expect later on to put up a modern 
brick plant. 

Ground has been broken for the first of 
four buildings to constitute the plant of the 
National Steel Foundry Company, at San 
dusky, Ohio 


fhe Franklin Foundry Franklin Falls, 


N. H., will erect a new indry and has se 
cured a building which it will equip as a 
machine shop 

rhe Kaestner Company, Chicago, IIL, ma 
chinery manufacturers, have bought site on 
which a new plant, to cost about $250,000, 


will be erected 


The 0) 





N Y.. manufact ne window xtures, ete 
is to lild severa dditi s, a ma the 
capacity of plant 

fhe Ilydraulic Press Stee! Company, Cleve 
land, Ohio, is erecting severa idditions, in 
cluding garage, pickling 1 and extension 
to machine shop 

The Stuyvesant Motor Car Company of 
Cleveland, Ohio : nvestizgating throughout 
the Central West itory to sec ny 
site ‘ 1 new plant 

Li vy & Lar e, P.O. Box 453, Johan 
I v South \ importers of mining 
I inery would like catalogs, quotations 
et ot machi t . 

rhe A. I Blackner Company, New Bed 
ford, Mass., manufacturing cut glass, has pur 
chased site for a new factory for which 
plans have been drawn 

rhe William Rahr Sons Company, of Mani 
towoc, Wis., is having plans prepared for the 
erection of a new brewery to cost several 
hundred thousand dollars 

Gaar, Scott & Co., Richmond, Ind., is plan 
ning the erection of an addition for the manu 
facture of its boilers and gas engines, which 
are now being made sewhere 

rhe New Way Motor Company, of Lansing, 
Mich., has secured site t Welland, Ont., and 
wil rect a plant for the manufacture of air 
cooled gas and gasolene engines 

The W. S. Tyler Company. Cleveland, Ohio, 
manufacturing wire and ornamental iron 
goods, has purchased more land on which 
a large addition will be erected 

The W Ss Nott Company, Minneapol 
Minn manufacturing rubber goods, leather 
belting, fire extinguishers, will erect a new 


six-story factory to cost &150.000 


The Breeze Lumber and Manufacturing 
Company, of Portsmouth, Ohio. will establish 
a plant at Selma, Ala., for the manufacture 


of hardwood parts for automobiles 

The New Jersey Rubber Company, Lambert 
ville, N. J., is to build an addition to its 
factory. also new power house in which new 
enginer and boilers will be installed 
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The 
will 


Americi 
expend more 1 " 


Steel and 


Wire 


Company 
in tl 


‘ 1e 
Cleveland district within the next two years 
in enlarging the i 


The 


capacity of its pl: 


l’eerless Manufacturi Company, 


Louisville, Ky manufacturing grates, is erect 
ing an addition to be used as uundry, pres 
ent foundry to le ised as warehouse. 

The F. W. Spacke Machine Company, In 
dianapolis, Ind., manufacturer of air com 
pressors, automobile parts, ete., has com 
pleted plans for a four-story addition. 

It is stated the Seamless VTressed Steel 
Company, of Red Key, Ind., is planning the 
establishment of a branch plant in the Cen- 
tral West for which it is seeking site. 

rhe Peet Brothers Manufacturing Com 
pany, Kansas City, Mo., whose soap factory 








recently burned, is planning the erection of 
a new and larger plant to cost S350,000, 

The Thomas Motor Cab Company, Buffalo 
N. Y., has leased a portion of the building 
occupied by the Cent y rel. Construction 
Company, and will manufacture taxicabs, 

It is announced the National Tube Com 
pany will soon start the erection of a plant 
at Gary, Ind This will include 18 blast fur 
naces and will employ from 15,000 to 18.000 
men. 

Plans are being drawn for the erection of 
a series of factory dings at Milwaukee, 
Wis., for the Globe Seamless Steel Tube Com- 
pany, ot Chicago Piant will employ 1Oo0 
men, 

Kk. Greentield’s Son & ¢ 107 Lorimer 
street, Brooklyn, N. \ contectionery manu 
facturers, have awarded n t r the ol 
struction oT a SIX-story tory and two-story 
mal ow 

Fire destroyed the ndeosing ding and 
badly damaged the engine | ‘ t the plant 
f the Lake Supe I nd Chemical 
Company, Elk Rapids Mi Loss, about 
STO L000 

The West Steel ¢ stir — mpany Cleve 
nd, Ohi is maki the rdad ns to 
its plant and will ins new machinery to 
increase oufput of cri le ind ce erter 
steel castings 

The Bayonne (N. J.) Steel Casting Com 
pany has purchased property t tl Goubert 
Manufacturing Company nd will erect ad 
dition building Between 200 and 300) men 
will iM employed 

The VPressed Steel Cat Company, Sout! 
Bethleh Penn., has purchased 100 acres of 

und at Schenectady N. } ind is having 
plans drawn for the erection of a plant, which 


s to employ S000) men 


rhe Rector Gas Lamp Company, 131 West 
rhirty-tirst street, New \ s said to le 
interested in the establishment of a arg 
nd modern factory te M ocated in the 
Middle Atlantic section 

rhe Helming McKenzie Shoe Company, 
North Cincinnati, Ohio, is receiving estimates 
for a new power plant to contain two en 
gines and three boilers Wil iiso build an 
addition to its main plar 


The Landis Machine Company Waynes 
boro, Penn has nearly completed the large 
new addition to its plant, which will enable 
the company to ncerease ts itput of bolt 
cutters and pipe-threading machines 

The VPeterson-Brown Man icturing Com- 
pany is being formed at Canton Ohio t 
manufacture a new kind of window device 
J M Bostick, secretary rhe company is 
looking for suitable site f » plant 

The American Sanitary Works, Washing 
ton, N. J., with offices at 320 Broadway, New 
York, which manufacture plumbers’ mater 
ials and supplies, is considerin the estab 
lishment of a branch plant Canada 
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A ne, 6,000,000-gallon t ine pump t 
ne SS0,000, w ‘ ong the it n the 
SST5 000) wat extension the ty 
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7 Rotating pillar crane, electric drive (sched- 
"401), universal turret lathe, geared friction 


head screw machine (scheduie 2519), sand 
belt machine (schedule 2518), two 2- and 
3-h.p. motors (schedule 2518); June 14 -Lead 
pipe, 27,700 pounds (schedule 2516), 105 
brass gate valves, 501 brass globe and angle 


valves (schedule 2517). pipe-cutting and 


threading machine (schedule 2450). 

The Navy Department, Bureau of Supplies 
and Accounts, Washington, D. C., will open 
the following bids: May 31—2500 water-gage 
(schedule 2510), blueprint paper 


glasses 


2,700 pounds lead pipe, 
P00 


(schedule 2406), 1 
17.500 feet iron or steel steam pipe, 
pounds brass tubing (schedule 2507), 2100 
feet steel or wrought-iron pipe (schedule 


Drass 


2500). bolts and nuts (schedule 2o1loO) 


bilge ejectors, roller type tube expande! 3 
(schedule POT), twist dri'ls (schedule 
500), drills and sockets, files and rasps, 


, 


25 portable rivet forges, 245 hammers and 
hatchets, hardware and tools (schedule 
POO), 

fhe Navy Department, Bureau of Supplies 
and Accounts, Washington, I) C., will open 
ids May 31 for the following: 700 pounds 


hoop brass, 5100) pounds braziers’ soft 


brass 


(schedule 2504), 2600 pounds round drawn 
brass, 2850 pounds naval bronze, eae 


pounds forged steel, 2510 pounds sheet and 


pipe lead (schedule 2499), 15,620 pounds 
steel forging, 10.000 pounds rolled-zine boiler 
plates, 20,000 pounds ro led-sheet zine boiler 
plates (schedule 2500), 2600 pounds flat bar 
iron, 1805 pounds sheet lead in rolls, 26.000 
pounds medium steel plates, S000 pounds rivet 
steel, 15.000 pounds galvanized sheet steel 


(schedule Woon) 


)) BUSINESS ITEMS (@) 


Garwood Electric Company has appointed 

















George F. Ilerrig Company, of Saginaw, Mich., 
as its agent, its” territory wing Saginaw, 
Mich., and all territory within a radius of 
D0 miles of Saginaw. 

rhe Western Tool and Manufacturing Com 


f Springfield, Ohio, has purchased the 


pany, of Sy} 
ver hack-saw business of the C. J. Wein 

man Company, of Dayton, Ohio, and as it 
is added to that purchase another powet 

hack-saw of worth, it will in the near future 
ut on the market a full line of power hack 
we 


rhe Espen-Lucas Machine Company, man 








turers of ¢ d-sawing machines, tloor-l) Ine 

<, ete... has moved into its new shop at 
l nt und Girard streets, Pl delphia, Penn., 
quadrupling its former ftloor space, increasin 
ts equipment and extending its 1 s 

nerally to take core ef its greatly increased 
——— ~—— - 


i » 8 NEW » 8 | Vy) 


|, INCORPORATIONS | 


New England Motor Truck Company, Hyde 
ark, Mas Aute les Capital, Sooo 
LB. W. Piper, Iyde Dark, president 


and Vipe Company, Fos 

















1 0 Cap $10,000. Incorporators 
\M I I. Stephens, Joseph I’ v. ¢ 
I eld Garage, Bloomfield, N. J Ope 
i (Capita S 1c Incory i s 
i I. Ashley, W. H. Samuel, Nelson B 
M 
I ed States Wheel ¢ an New ¥ | 
Manufacture wheels. Capital, $1,000,000. Tn 
tors, J. Tooker, S. P. MeConnell, B. Al 
I 
Wisconsin Automobile Radiator Company, 
| | Wis Capital, $50,000 Incort 
. 1 A ! Ss. S. Landt \ I 
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fucture pins, hooks, ete. Capital, $25,000. 
KE. Heard, president; J. H. Sherburne, Jr., 
treasurer, 

Vulcan Machine Company, Cleveland, Ohio. 
Manufacture and sell machinery of all kinds. 
Incorporators, Hl. Pfarr, W. H. Bosworth, 
Ii. W. Sanders. 

Bronze Metal Company, Augusta, Me. Metal 
castings and foundry work. Capital, $1,000,- 
Quo. Ee. M. Leavitt, Winthrop, Me., president 
and treasurer 

Automatic Lock Nut and Bolt Company, 
Portland, Me. Locks, nuts, bolts, ete. Cap- 
ital, $1,000,000, A. G. MeVPherson, president ; 


lk. Smith, treasurer. 





Chicago Auto Clock Company, Chi 
Manufacture automobile clocks. Capital, 
s50,000, Incorporators, A, L. Benner, W. M. 
Lawton, O. G. Knecht. 

United Auto Company, Newark, N. J. 
Manufacture automobiles, ete. Capital, $100,- 
woo. Inecorporators, S. Il. Levy, Joseph Son- 
nubend, I. J. Schotland. 

Bridgeton DVaper Box Company, Bridgeton, 
N. J. Manufacture paper boxes, bags, ete. 
Capital, $25,000, Incorporators, A. B. Ralph, 
lL. Sagel, C. F. Cox, ete. 

The C. R. Talbot Company, Cincinnati, 

Capital, 


Ohio. Iron and steel products, 


$50,000, Incorporators, C. R. Talbot, L. BE. 
Denman, M. lDuffessy, ete. 

Knickerbocker Brass Goods Company, New 
Youk Manufacture and deal in brass goods. 
Capital, S50,000, Incorporators, KE. J. For- 


han, J. J. Harper, G. T. Martin. 

United Manufacturing Company, Leipsic, 
Ohio. Manufacture tire extinguishers. Cap- 
ital, $10,000, Ineorporators, Hl. A. Iluttinger, 
M. I. Iluttinger, H. F. Wendell, ete. 

Chicago Nipple Manufacturing Company, 
Manufacture metal nipples. 
Incorporators, Wm. E. 


Chicago, Ill. 
Capital, S10 000, 
Freer, Roy F. France, I) G. Einstein 
Kewanee Foundry and Manufacturing Com 
pany, Kewanee, Ill Manufacture tools and 
machinery. Capital, $40,000, 
L. Brutus, Ek. W. Smith, T. HW. Johnston, 


tettsville, Ohio. 


Incorporators, 


Flanders Tile Company, 
Manutacture tile, brick, cement, etc Cap- 


1 


ital, SZ0,.000,  Incorporators, Geo. S. Fland- 


ers, HL. W. Auld, Chas. E. Andrews, ete. 





| Allen Manganese Steel Company, 
Chi It], Manufacture steel and its pro- 
ducts, Capital,  S3500,000, Incorporators, 


John C. Ward, Herbert Ward, S. R. Skelton. 


American Acetylene Company, Cleveland, 
Ghio. Manufacture acetylene generator and 
equipment Capital, $25,000 Incorporators, 


Jos. J. Klein, Jos. Hidy, I. M. Farschuter, ete. 


Belvidere Screw and Machine Company, 


Belvidere, I! Manufaeture machine’ pro 
ducts Capital, 


W. S. Brown, T. B. Whitman, G. M. Marshall. 


S 100,000, Incorporators, 


Universal Comfort Chair Company, Akron, 
Ohio Manufacture chairs and all kinds of 
furniture Capital, S1o.000 Incorporators, 
Chas. Pfeiffer, Henry A. Mueller, Adolph J. 
Halter, 

Talbert Auto Spec ialty Company, Cleve- 
land, Ohio. Manufacture automobile parts, 
Incorpor 
Beveridge, J. A. 


specialties, ete. Capital, $25,000 
ators, Samuel P. Dunn, D. FE. 
Burke, ete 

Bauvoth Machine Company, Toledo, Ohio. 
Manufacture presses, dies, tools, special ma- 
SVo0o0 Incor- 


chines Stampin 


itors, L. Bauvoth, E. F. Bauvoth, Hugo 


Findlay Automobile Company, Findlay, 
Ohio Manufacture and deal in automobiles, 
motor tr ks and accessories Capital, $10,000 


Incorporators, L. I). Firman, F. E. Hurley, 
M. N. Poe . 

Simplex Interlocking Steel Stair Company 
New York. Manufacture metal stairs and 
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construction of all kinds. Capital, $250,000, 
Incorporators, H. L. Johnston, C. H. Teller, 
A. H. Bissell. 

New England Time Test Company, Glovers- 
ville, N. Y. Manufacture and deal in auto- 
mobile tires and appliances. Capital, $300,- 
000. Ineorporators, J. Moses, T. B. Robinson, 
R. A. Moses 

Newark Wagon Company, Newark, N. Y. 
Manufacture and deal in wagons, automo- 
Capital, S100,000 


biles, ete. Incorporators, 


S. Ff. Sherman, Newark; T. E. Wright, W. H. 
Osborn, Mexico. 

Multipost Company, Rochester, N. Y. Man- 
ufacture and deal in stamp-vending machines, 
adding machines, ete. Capital, $200,000. In 
corporators, W. IL. Shaffer, W. F. Strang, 
W. F. Schweiger. 

Fayette Anti-Freezing Tank Company, Fay- 
ette, Ohio. Manufacture tanks, water heat- 
ers, engines, Turnaces, etc. Capital, $25,000, 
Incorporators, Jas. M. Morgan, Wm, C. Leist, 
Cc. G. Calkins, ete. 

Ashworth Brothers, Inc., Fall River, Mass. 
Manufacture machinery, tools, apparatus and 
Capital, $400,000, | Incorpor- 
Ashworth, 


textile goods. 
ators, Henry Ashworth, Robert C, 
Charles M. Clark. 

Progressive Electrical Company, Van Wert, 
Ohio. Generate and distribute electricity for 
power, light, ete. Capital, $10,000. — Incor 
porators, F. S. Atkinson, George W. Kohn, 
iliram C. Glenn, ete, 

Crescent Brass Manufacturing Company, 
Cleveland, Ohio. Manufacture brass and 
other metal articles. Capital, $10,000. — In- 
corporators Chas. Hl. Hofricher, Wm. J. 
Luck, E. G. Steeb, ete. 

Graham Differential Gear Company, Chi- 
Manufacture and deal in automo 
Capital, 

Steele, 


cago, Ill. 
biles, accessories and machinery. 
incorpurators, Vercival 
J. T. Tyrrell, G. J. Jeffries. 


$150,000, 


Gas Engine andAppurtenance Company, 
Cleveland, Ohio. Manufacture and sell gas 
engines, motor vehicles, motorboats, ete. Cap 
Incorporators, Andrew B. 


Nichols, Edward H. Sherbourne, ete. 


ital, S10,000. 


American Range and Foundry Company, 
Cleveland, Ohio. Manufacture steel castings, 
stoves, ranges, heaters, ete. Capital, S150, 
OOO, Incorporators, Norman R. Widlar, 
Ilarry Hl. Venty, Oscar F. Alexander, et« 

Sickels-Loder Company, New York. Manu 
facture and deal in agricultural tools and 
implements. Capital, $50,000. [ncorporators, 
Jas. R. Loder, 77 Gifford avenue, Jersey City, 
N. J.; Otto Dederer, 4180 Broadway, New 
York, ete. 

Premier Automatic Cashier Company, Syra- 
cuse, N. ¥. Manufacture and deal in cash 
registers, check-printing machines, adding and 
calculating machines Capital, $150,000. In- 
corporators, C. B. Cory, B. T. Burdick, E. J 
Richardson 

New Process Machinery Manufacturing 
Company, Newark, N. J. 
Capital, 100,000 


Manufacture ma 
chinery, ete Incorpor 
ators, Edward ©. Stanley, Jr., 40 Ilawthorn 
avenue, East Orange, N. J.; Geo. W. Perry, 
24 Mechanic street, Orange, N. J. 

Hartford Rubber Works Company, New 
York Manufacture and deal in all kinds of 
articles composed of rubber, gutta-percha, ete. 
Capital, S70,000 Incorporators, Ilerman 
Goldman, 50 East Eighty-ninth street, Rus 
sell Goldman, 124 East Ninety-first street. 
ete 

Russell Generator Company, Jersey City. 
N. J Manufacture gas generators for in 
ternal combustion engines, and for light, heat 
and power purposes, such as automobiles 
motorboats, ete. Capital, S100,000 Incor 
porators, E. J. Reilly, Patrick MeGann, Wee 
hawken; Wm. H. Russell, 257 Webster ave 


nue, Jersey City, ete. 
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? TRADE CATALOGS 
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Te 








Worcester, Mass. 


LOS 


Ir. KE. Reed 
Catalog of 
S14x11 inches, 


Company, 
lathes Illustrated, 
paper. 

Works, Detroit, Mich. 
Newten 


Northern Engineering 
Catalog No. Ol, 
Illustrated, 


describing cupola, 


6x? inches, paper. 


12 pages, 
Washburn, Inc Greentie!d, 


thread- milling 


Bickford & 
Mass Catalog of 


Illustrated, U4 


machines. 


pages, 4'4x7 inches, paper. 


Bearing Company, 50 Church 
Catalog of S. K. F. bal 


$14x7 inches, 


- 2. 2, tall 
New York 
Illustrated, 62 


street, 
bearings. pages, 


paper. 
Worcester 
Mass. 


grinders. 


The Washburn Dolytech- 
nic Institute, Worcester, 
Worcester drill 


inches. 


Shops, 
Catalog de 
scribing Illustrated, 
20 pages, 6x) 
Tool Company, New 
describing multiple 
Illustrated, 


Davenport Machine 
Bedford, Mass. Catalog 
spindle automatic screw machine. 
inches, 
Tool 


illustrating 


6x? 
Machine 


ireular C-7, 


16 pages, paper. 


Company, Cleveland, 


and 


Lucas 
Ohio. Cc describ 
Circular E-2, illus- 
describing No. 21 “Precision” 


milling 


ing power-forcing press. 
and 


drilling 


trating 


boring, and machine. 


Manufacturing Company, 
No. 1, 


4$1,x7 


A J. Smart 
Greenfield, Mass. 
Iliustrated, 46 
Catalog No. 2 
wrenches, 


Catalog describing 


taps. pages, inches, 
and supplement, screw 


Illustrated. 


paper. 


plates, die stocks, 
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pages, 








American Society of Mechanical Engineers, 
spring meetings, Atlantic City, N. J... May 
31-June 3. Calvin W Rice, secretary, 2D 
West Thirty-ninth street, New York City. 


Eneineers’ Society of Vennsy!vania_ will 
held ir second annual State convention at 
Ilarrisburg, Venn., June 1-4, 1910, 

American Foundrymen's Association and 
A rican Brass Founders Association; joint 

m 


June @¢-S- 





Detroit, Mich.: head 
Pontchartrain. Richard Mol 
Watchung, N. J. 


ce \ tion 
quarters, llotel 
secretary, 


Gasolene Engine Trades 
Semi-annual convention, Cin 
Ohio, June 15-16, 1910; headquarters, 
iton Albert Stritmatter, secretary, 
Ohio. 


National Gas and 


Association 


Cll 
IIctel Si 
Cincinnati, 


Master Car Builders Association: 
meeting June 15-17, Atiantie City i e . 
Taylor, secretary, Old Colony building, Chi 
go, Ill. 


annual 
WwW 


Railway Master Mechanics Asso- 
Atlantic City, N. J. J. W. 


Old Colony building, Chi- 


American 
ciation, June 20-22, 
‘Tavior, secretary, 
cago, Ill. 


Society for the Promotion of Engineering 
Education: tenth annual convention, June 
2-25, Madison, Wis. Hl. Hl. Norris, secretary 
Cornell University, Ithaca, N. Y. 


Materials: 
July 
Edgar 
Pennsy 


American Society for Testing 
thirteenth annual meeting, June 2S 
Iiotel Traymore, Atlantic City, N. J. 
Marburg, secretary, University of 
vania, Vhiladelphia, Penn 


Joint 
chanical 
chanical 


ly 26-29, 


meeting of American Society of Me 
Engineers and Institution of Me 
Engineers, Birmingham, England. 
1910. 


Engineers: 
Calvin W, 
street, 


American Society of Mechanical 
monthly meeting second Tuesday. 
Rice, secretary, 29 West Thirty-ninth 
New York City. 


tranch National Metal Trades As 
Monthly meeting on first Wednes 
month, Young's hotel D. F. P. 
309 Milk street, Boston, 


Boston 
sc ciation 
day of each 
Clark, secretary, 
Mass. 


Providence Association of Mechanical Engi 
Monthly meeting fourth Tuesday each 


neers, 
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month, E. ( Bliss, president, 91 Sabine 


street, Providence, R. | 


New England Foundrymen'’s Association: 
regular meeting second Wednesday of each 
month, Exchange Club, Boston, Mass Fred 
Fr. Stockwell, 205 Broadway, Cambridgeport, 


Mass. 


Engineers’ Society of Western Pennsyl- 
vania: monthly meeting third Tuesday | 
mer N les, secretary, Fulton building, 
Pittsburg, Penn. 


Superintendents’ and Foremen’s Club of 
Cleveland: monthly meeting third Saturday 
hil. Frankel, secretary, S510 New E 
building, Cleveland, O. 


Western Society of Engineers, Chicago, Ill 
Regular meeting firs Wednesday evening 
of each month. ex ting J and August 
Secretary, J I der, 1735 Monadnock 


I Wat 
ock, Chieago, IIL. 
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Rate 25 cents pei line for each nsertion, 
About sir words make i nN No advertise- 
ments abbreviated Copy should be sent to 
reach us not later than Friday for ensuing 
week's issue. Answers adddressed to our care 
will be forwarded ipplicants may specify 


not to he 
returned, 
with 


names to which 
ferwarded, but replies wi 
If not forwarded, thew wu L de 


thei repiics are 
not be 


destroyed 


out notice No information given by us re- 
garding any advertise: ising bor number, 
Original letters of recommendations or other 


inclosed to 
bona-fide ad 


should not he 
correspondents Onin 


pupers oT alue 


unknown 


rertisements inserted under this heading No 
advertising acecpted from any agency as- 
sociation or individual charging ae fee for 


commission on 


situations 


“registration,” or a 
successful applicants for 


wages of 


Miscellaneous Wants 


lumbia, Pa. 


Badge, 


Caliper catalog free. k..G. Smith, ¢ 

Milstone holder mailed for 25 r. 2 
286 Taaffe Vlace, Brooklyn, N. Y. 

We buy or pay royalty for 
machine or tool. Box US2, AMER 


Light, rder ; 


good 


pate nted 
MACHINIST. 


fine machinery to models and 


electrical work specialty Kk. O. Chase, New- 
ark, N 

Special machinery accurately built Screw 
machine or turret lathe work solicited. Rob 
ert J. Emory & Co., Newark, N. J. 

Light and medium weight machinery and 


duplicate parts built to orde tools, jigs, ete 
MacCordy Mfg. ¢ erdam, N. Y. 





Patents — o Parke Patent Attorney, 
ex-exuaminer VDatent Office, 000 G St Wash 
ington, D.C Write for Inventor's Handbook, 

Mr. Algernon Curtis, engines and pub 
lisher, Chatteris, England, solicits correspond 
ence from manutiact ne concerns with a 
view of representing their interests in Europe 


ol commission. 
Experienced 
open to take charge of 
chinery. machine tools ipparatus, et for 
Austria-Ilungary Write to ‘il 2:3 
Haasenstein & Vogler A. G., Vienna, | 
A large English firm of machine-tool im 
porters having showrooms and offices in Great 
Britain, France, Italy and Japan, is 


firm in Vienna Austria is 
very bintti-« iss ma 


good agencies for machine t s of all kinds 
Apply Box 189, AMERICAN MAcHINIS’ 

We are about to complete a large contract 
and are, therefore, in a position to take up 
the manufacture of fine nstruments parts 
for the same, dies and igs ‘ Precision 
Tool & Instrument Co 15 Canal Dlace 


New York City 


} 


A German mechanical engineer, wit five 
years’ American experience, wants to repre 
sent a few good lines of Amer in machinery 
in Great Britain, France and Germany: pro 
poses to personally visit all leading shops and 
solicit orders on com sis ive a 
ranged to sell for the ( , Mfz. ¢ 





L.td Newark, N. J but want the lines 


Box 538, AMERICAN 

Wanted—Some light work in metal man 
facturing by a progress Mass<achusetts 
company who are at present turning ta 


high-grade mechanical product and have beet 
doing so for over forty vears: we employ one 
thousand hands and have a th izhiv mod 


ern plant with uptodate machinery nd fa 
cilities: we would not conside invthing but 
a large and steady contract from th ightly 
relinble parties: correspondence s ted. Ad 
dress “Facilities.” Box 535, A» Macu 


995 


Help Wanted 


Classification indi 
advertiser, nothing 


ates present addresa of 


ciae 


Wanted First-class too 
larly on punches and dies 


Irom oh. t ton in hour 


makers particu- 
steady work ; wages 
Apply Canadian 


Creneral Electric Co., Ltd etersboro. Ont 
‘ ‘Dp 

Due to the steady increase f our uesi 

hess, We are constantly in need of drill press, 


lathe, planer, grindet lones & Lamson and 
bench men ilse makers and tool smiths 
good climate ind locatior steady work wood 
pay to rst-class men shop clear light and 
weil ventilated Y hou work Address. stat 
ing experience 1. Geo. Leywne Engineering 


Works Co... Littleton. ¢ 


Wanted—First-class patternmakers on au 
tomohbile work highest waves paid Apply 
Factory Office rhe Pope Manufacturing Co., 
Hartford, Conn 

i 4 \ | 

Wanted An experienced foreman for our 

Sensitiy drill press department Standard 


Arms Co., Wilmington Ih 
Wanted An 


experienced draftsman on tool 





design for the Manufacture of sma inter- 
changeable parts Standard Arms Co Wil- 
mington, el] 

Wanted { young man experienced on set 
ting >and operatin Brown & Sharpe and 
( eland antomatic screw machines Stand- 
ard Arms Co Wiimington, Del 

Wanted An expert repair man wh thor 
oughty nderstands: the construction and re 
pairing of standard makes of firearms: good 
Wages and steady tmployment to the right 
man Standard Arms Co., Wilmington, Del. 

Wanted rhree o fou strictly first-class 
toolmakers experienced on gage ind model 
work highest market p ‘ nd steady em 
ployment will e £ iranteed mpetent men 
in one of the nest firearms factories in the 
country Standard Arms (¢ Wilmington, 
lel 

I ~ 

Wanted—First-class m ighly 
familiar with aut bile n 
as assistant on NNt ix 
celsio Motor Mfg. ¢ Sts 
Chicag 

Wanted Firs iss ‘ n t! mghily 
familiar with aut engine construction 
is inspector ! Sst rt A} yr Ex 


Wanted—-To n man st-class on 
jigs and gene : rom vy and 
Inte neeaniy | ! ng # Is si! i t 
cash registers write ind s es 
old esta shed t ! non hiv 
experienced met . ' Ann 
to Box i, A \ Ma s 


chin u 1] It 
gia i ty Sel s s \ l 
cup . d 
screvy he ! ~ Ss ' t 
case! I ling I eX ‘ j Dp 
handling g : “ Z g 
expr nee ind S 42 lohnson 
Block. Mun Ind 

Wanted—I) d ikers ] 
dozer 1 ters ' nis 
put ind i ged . j 
equipped S ng 
most nodert t . ‘ 
orst-class I ] fT. 
permanent y vages ) 
‘ hpet uy ] na 
wages eX l \ i) 
Chil 1 1 y W ~ | i } 

Wanted M iN 
resenting s indl ‘ 
hig! . 1 Box 520 \ Ma 

War j | lg } a } < } 
ers hi a y nists 
and a i . ‘ n \-1 
men ! I k M ‘ I t \l 

I) I lent w n show 
uv s ess = ‘ “ 
can t = ‘A ra. \ 
M hig “ 1 s the 
man W l sults ‘ n at 
ln i les 1 = T “a a ‘ t 
di mad eman ind ad 1D 
firs ss var t ! In reply ‘ efet 
ences ie ind sa vy expected Box 540 
AM! \N MACHINIS 

Wan | iy t! ‘dest and best esta 
lished lies 1 the Middle West seek the 
serv s 1 general foreman for their ma 





